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Chapter 1 
The nature of the distribution study 


INTRODUCTION 


Universal public health insurance schemes, such as the 
hospital and medical insurance programs in Canada, have 
frequently been justified on the grounds that society should 
assure ready access to health care services to all its citizens 
on the basis of medical need and not on their ability to pay 
for such services. These programs were founded on the prin- 
ciples of universalism, comprehensive coverage of health care 
services, and minimal, if any, constraints on consumer demand. 
The most notable implication inherent in these objectives was 
that the public purse should underwrite virtually all the 
demand for hospital and medical services. 

A number of interesting economic questions can be raised 
about the effects of these programs. One of them concerns the 
changes in the distribution of hospital and medical services 
between different population groups due to the introduction of 
insurance programs. Another question is the effect of the 
programs on the redistribution of income when both the monetary 
value of the services provided and the costs of financing them 
aremincorporated into ther concept of income. A similar but 
tesenvonmbpitiouss quest tonviisstonpdiscovers theivutivigat von, ‘of 
medical and/or hospital services and their value to various 
popudation groups during ‘the life of a program. Essentially 
this approach is taken in the present study. However, only the 
medical insurance program in Ontario is considered for anal- 
ysis, because for reasons to be explained below a satisfactory 
analysis of the hospital insurance program in Ontario was not 
currently feasible. 

The analysis undertaken here has features of two different 
kinds of studies which have a great deal in common when it 


comes to analysing the public medical insurance program of 


Ontario. To health economists, sociologists, political scien- 
tists, and policy-planners this work may seem a health care 
utilization study, and therefore be interpreted as an examin- 
ation of access to health care, or at least-as relevant to the 
issue Of access. The objective of a typical utilization study 
is to explain the use of health-care services (usually exp- 
meesed ain real terms such as physician contacts, Visits, 
hospital bed-days, admissions, or discharges) in relation to a 
number of socioeconomic, demographic, and other characteristics 
Of a popubation.’ On the other hand to public “finance: echo 
mists interested: in ‘the distributional effects of public 
expenditures this work will seem a benefit incidence analysis, 
addressed primarily to the question of who benefits from the 
public expenditure incurred by the medical insurance program 
and ‘by how much. The population in such. a study is typicathy 
defined in terms of per capita or family incomes, although 
alternative categories of age, sex, location of residence, 
family size, and so on may sometimes be adopted. The amount is 
the dollar value of the services provided by the expenditure 


programs to the various beneficiaries. 


OBJECTIVES OF PUBLIC HEALTH INSURANCE PROGRAMS: 
INCOME DISTRIBUTION AND EQUAL ACCESS 


One of the major objectives of a public health insurance 
program is to affect the distribution of real incomes. Public 
Financing of health care is increasingly seen as fundamentally 
a policy of redistributing income from the non-poor Homers 
poor, except that the redistribution takes place in kind rather 
than in general purchasing power (Blumstein and Zubkoff, 1973). 

To be sure, there is an extensive and controversial theo- 
retical literature attempting to justify the public prov iemon 
of health care services on grounds of allocative efficitenem 
For example, Arrow (1963; 1965) has argued for governess 
intervention because of the uncertainty in the demand for and 
supply of medical services and the presumed lower transaction 


costs for public insurance in comparison’ with “pyaiweee 


insurance. Weisbrod (1964) pointed out that optional demand 
characteristics of health facilities may make purely private 
provision suboptimal. Pauly (1971) has examined the impli- 
cations of various externalities in the medical care market. A 
treatment of these and related issues is not attempted here, 
however, because they are not directly relevant to the current 
ODT Cre 

It can be demonstrated from welfare economics that 
specific subsidies or in-kind transfers are less efficient 
methods of redistributing income than money transfers, because 
they involve interferences with consumer preferences which lead 
toudistortion in’ resource’ allocation. "But this’ view ignores 
"taxpayers' sovereignty' and the interdependence of utility 
Eunections. Et’ rs important to consider society" s ‘desire to 
interfere with the pattern or inequalities of consumption that 
would result from market determinations. Society may well 
Choose NOt TOP Ignore ifeqweilwt res in “both wneome “and 
consumption. 

The argument often made is that, rather than poverty 
itself, the consequences of poverty in the ‘inadequate' 
consumption (relative to some social or technical norms) of 
certain goods and services such as education, medical care, and 
housing are what impose external diseconomies on the non-poor 
members of society. Thus, while ordinary citizens may be 
reluctant to finance substantial money transfers, they are 
probably willing “to “finance Specific transfers (Buchanan, 
1968). Whereas money transfers may be preferred to in-kind 
trancrers by the "recipient; “in terms of welfare gains ‘the 
latter may be preferred by contributors. While such transfers 
may Or may not presuppose paternalistic attitudes, based on the 
assumption that recipients have inadequate information or 
expertise to evaluate options, they necessarily involve 
constraints on consumer preference by taxpayer preferences. 
Tyeerelative efficiency of the’ two ‘forms’ of redistribution 
cannot be judged independently of the redistribution objectives 
Cemcoocrety and can “only be decided through a pobitical 


process. 


The theoretical underpinning of such in-kind redistri- 
bution is the postulate of interdependence) of utaiiemey 
functions. “The: hypothesis is that the non-poor recenive 
Satisfaction from and hence have external demands for _ the 
consumption of health care by the poor and the medically needy. 
Such externalities cannot be effectively translated (intern- 
alized) through the normal market mechanisms. Private efforts 
through charities and voluntary. organizations, Jpries 
discrimination by -—physicians, “and so on involve -free=Eideg 
situations and make suboptimal results likely. The avoidance 
of free riders may necessitate compulsion.(1) 

One further argument for a universal compulsory public 
insurance of health care services may be briefly described. 
The fundamental objective of health care policy is usually 
taken to be ‘equal access' to health care services; individuals 
are said to have a right to health care. Many expressions of 
this goal are utopian and vague,(2) but a common economic 
element is that health care should be provided free of direct 
charge to individuals on the basis of medical need. Indivi= 
duals are assumed to value equal access to health care, and the 
amount an individual is able to spend is not expected to be 
relevant in determining how much care is received. Such a 
conception of equal access naturally entails free provision of 
health care,(3) the most extreme definition of equal access. 
Even so it is usually recognized that health care will still be 
Eationed on some non-price.basis, such as waiting? (egmeae 
Opportunity cost, geography, and so on. The advantage of free 
service is simply that it helps avoid discrimination according 


to income; that and that alone is the problem it solves. 


a This does not mean of course, that public provision wil 
be necessarily optimal. 


2 For example: "as a nation we [should] now takewene 
necessary legislative, organizational and financial 
decisions to make all the fruits of health serwiteeg 
available to all our residents without hindrance of many 


kind' (Royal Commission on Health Services, 1964, 10). 
3 For a theoretical economic justification see .Dbingeae 
(1969 )% 


A related argument for universal compulsory public 
insurance of health care is that, without it, dual systems will 
develop (or persist) - one for the relatively affluent, another 
EOLr we heapoo iw, A non-universal system, one that excludes 
better off citizens from receiving government support, it is 
claimed, may result in inferior care for the poor, second class 
medical care for second-class citizens. Equality in this view 
demands compulsory universal public financing. This argument 
Usvalilys presumes Pthat non-compulsory or non-universal 
government insurance for health would be for 'basics', with 
quantitative and qualitative inequalities remaining for 
additonal services., ‘Thus most proponents /of compulsory 
government insurance insist that health coverage be 
comprehensive and that equality of access (uSually meaning an 
absence of price or money barriers) be particularly stressed. 

Clearly equal access as defined above essentially redis- 
tributes income from the non-sick to the sick. Other things 
equal, it is also redistributive between different income 
groups if we assume that the prices for medical services have a 
relatively greater deterrence on the poor or that the poor have 
greater health care needs relative to the non-poor. The dis- 
tribution of health care services in relation to income class 
or its proxies therefore becomes a special case, or more 
accurately a particular emphasis or interpretation, of the more 
general concern for equal access. 

Thus an obvious common ground exists between the income 
redistributive and equal access objectives of the public 
medical insurance, and a similar relationship can be expected 
between utilization and' incidence studies. One type of 
utilization study attempts to evaluate empirically the extent 
to which public health insurance programs attain equal access. 
Its primary concern is with the consumption of health services 
by the various socioeconomic population groups. Certain public 
finance studies, referred to as budget incidence studies, 
attempt to quantify the effects of public expenditure programs 
SOnvincomerdistribution. In ‘the “case. "or “the public ‘medical 


insurance program, such incidence studies attempt to estimate 


the income effect on the different socioeconomic groups due to 
their consumption of medical services provided by the program. 
A brief discussion of such studies follows in order to give 


some idea of the nature and dimensions of the present analysis. 
STUDIES OF ACCESS TO HEALTH CARE 


Equal access has been generally ill-defined and quite 
often undefined. There are of course a number of alternative 
concepts. Empirical definitions of access have perhaps been 
even rarer than formal definitions, simply because’ Of tie 
notorious difficulties involved in measuring it. Possibly 
these problems derive from the innate complexity of a concept 
that is more a political than an operational idea. 

Of the definitions and measurements or indicators of 
access in the literature, two major themes are evident.(4) Most 
researchers probably tend to view access as a question of the 
characteristics of the population (family income, family size, 
education, occupation, insurance coverage, attitudes toward 
medical care) or of the health care delivery system (the 
physical availability of physician and related manpower and 
hospital thacs lwtiies')?.¢5:) Such characteristics appear as 
"process indices', which are better viewed as descriptive or 
explanatory variables than as synonymous with utilization 
itself. In utilization~analysis, therefore, such indices@age 
independent variables. 

Other analysts have suggested that access is best defined 
and measured by ‘outcome indices' of the individual's use of 


the health care system. Such indices are measured in terms of 


4 For an excellent, comprehensive discussion of the alter- 
native concepts and a review of the literature, see Agay 
and Andersen (1975). 


5 The term ‘delivery system" refers specifically tomeme 
arrangements of resources for the potential rendering of 
services to the population-at-risk. As such, it has three 
main elements: the quantity of resources, (fier 
geographical distribution, and their organization. 


utilization rates of medical and hospital services. In chapter 
5 outcome indices for physician visits, encounters, and the 
like will be used as dependent variables. 

Process indices, as mentioned, refer to characteristics of 
the population-at-risk and the delivery system that affect or 
determine people's utilization of or satisfaction with care. 
Implicit in the idea of process indices is the premise that 
some individuals may have more or less access to health 
services than others. The characteristics are mainly given 
biological or socioeconomic facts that determine the indivi- 
dual's utilization of health services, and they can be grouped 
into predisposing, enabling, and need components (Anderson and 
Newman, 1973). The predisposing component includes variables 
phate aescribe the individuals .or familys propensity jto 
consume services. Age, sex, and family size are considered to 
be the most important, but it may also include race, occu- 
pation, religion, and values specific to health illness. The 
enabling component includes variables that describe the means 
available to individuals or families to use services. These 
includes resources specifiemto. an) individual or, family )\(income, 
insurance coverage, education) and attributes of the community 
(rural-urban character, region). The need component refers to 
the illness level as perceived by the individual or evaluated 
by the delivery system. Either one of these, of course, is the 
most immediate cause of health care utilization. 

Other process indices are related to the health care 
delivery system. It can be argued that the availability of 
physician and hospital resources will affect the utilization of 
health services. The ‘regular source of care' has been 
suggested as one such index, possibly determining the type, 
suite fp ivolume,) and continubty of. care, as well as) patient 
satisfaction. The time taken and distance travelled to obtain 
medical care could also be examined as affecting the choice of 
care site and, more importantly, the volume of services 
consumed. Inconvenience, aS measured by two indices, ‘waiting 
time to make appointments' and ‘waiting time in doctor's office 


before being seen by the doctor', is likewise believed to 


affect the demand for and the satisfaction with health care 
services (Enterline et al., 1973). 

The present study uses a number of process indices. For 
Stampleyawith reference ‘tosthemcharacte ris tacstere ie 
population-at-risk, predisposing variables such as age, sex, 
family size, and occupation, among others, will be included in 
the analysis as independent variables. Without yet discussing 
these variables and the manner in which the information is 
gathered, it must be pointed out that certain characterwstics 
can be very difficult to establish. Some of the most elusive 
Ones are the knowledge people have of disease and of when, 
where, and how to seek care, their attitudes toward health and 
the delivery system, and especially their health needs or 
status. Other process indices included in the analysis, 
usually referred to as enabling variables, are family income 
and the education and employment status of the head of 
household and spouse. Process indices relating to the health 
care delivery system will include the relative availability of 
physician and hospital resources, the distance one must travel 
to obtain care, and the time taken getting an appointment, 
travelling, and waiting at the physician's office. The advis- 
ability of using such variables in utilization studies can be 
argued a priori as well as from past studies. 

Implicit in the outcome-indices approach to access is the 
need for some external validation of the effects of the char- 
acteristics of the population-at-risk and the delivery system. 
The volume and pattern of the actual utilization of the health 
care system must be used to test the predictive validity jon tie 
access indicators. Four types of outcome indices appear in the 
biterature: use in relation to need for’ care, continue 
care, satisfaction with care, and conventional utilization 
(volume). 

Access: to medical care may be a simple matter of whether 
people who need care receive. it (Boulding, 1966). But how can 
that be measured? Existing morbidity and epidemiological data 
are inadequate because they are not usually collected for 


groups independent of their use of physician services. Three 


alternative need-related outcome indices are proposed here and 
may be briefly described as follows. The ‘use-disability 
ratio' is an attempt to integrate into a single measure the 
rate of use and the need of a population. This .ratio has as 
its numerator the number of physician visits in some specified 
period (often two weeks) made by an individual who had at least 
One disability day in that period; the denominator is simply 
Ene numbervot ddisebiility days in that period for that indivi- 
dual. The 'symptoms-response ratio’ measures the discrepancy 
between the actual number of visits to a physician for a given 
mix of symptoms and the estimates of the number of visits that 
should occur for these symptoms as determined by a _ panel of 
medical experts. Finally, the ‘medical severity index' 
attempts to measure the fact that some population subgroups 
delay. .seeking care longer than others, so that their need for 
Cacewuay actually be greater. | Pfhus; when they dovcontact a 
physician they may have to visit him more often. This index is 
derived from physician evaluations of the medical urgency of 
the conditions of people who saw a physician in a given time 
period. For example, the diagnosis may be classed as elective 
care only, mandatory care only, or elective and mandatory 
care. 

An important aspect of the utilization of health services 
is the continuity of care experienced by patients (Richardson, 
1971). The pattern of care seeking in response to a given epi- 
sode may be described by the number and type of providers seen 
to get the illness episode resolved, by the number of visits to 
each provider, or by the reason or source of referral to each 
provider. These are use-continuity measures and may vary by 
the type of illness episode being considered. Another way to 
determine the continuity of care of an individual is to look 
at use of emergency or Out-patient departments for primary 
care. This may be obtained by asking an individual what should 
be done with a selected medical condition, that is, what steps 
should be taken and where to get it treated. 

Consumers' own assessments of the care received and the 


performance of the delivery system are also important in 


evaluating their access to health care. Individuals were asked 
their opinions about such matters as convenience of care, its 
availability, information, quality, and out-of-pocket costs. 
Tt Mis ‘not ‘easy to interpret the’ responses, but rt "mlayewe 
possible to construct more integrated measures of the various 
dimensions of satisfaction for the purpose of analysis and 
interpretation (Edwards, 1957). 

TO evaluate a medical insurance ‘program in ternster 
indicators such as the use-disability ratio, symptoms-response 
ratio, or the medical severity index would clearly be highly 
desirable. However, it is equally clear that the information, 
the time, and the cost would be great, especially for a large 
population. Thus, most empirical studies on the utilization of 
health services use conventional outcome measures, which quite 
often are highly aggregative. These typically include the 
percentage of a group not seeing a physician during a specified 
period (usually twelve months), the number of physician 
contacts or visits during a year, and the number of admissions, 
discharges, or patient-days in hospitals. There are a few 
Canadian health care utilization studies using some of these 
conventional indices, and the more recent ones will be reviewed 
in the next “chapter. Like these earlier works the present 
study also considers the conventional indices, but, data 
permitting, a number of the more disaggregated outcome indices 
are used in addition, such a physician encounters or visits by 
type of service (major surgery, minor surgery, laboratory 
services), by type of physician providing the service (general 
practitioner, specialist), and by location where the medwean 
services were provided (physician's office, hosp aia 


in-patient, hospital out-patient, emergency, clinic, home). 
BUDGET INCIDENCE STUDIES 


Attention has recently been focussed on the expenditure 
side of the budget = an area largely unexplored “only age 
years ago, In a recent survey on the subject, McClure (ign, 


2) concluded: 


10 


Not surprisingly, economists who have tried to quan- 
GLEy the Qistribvucional impact of public expenditure 
have found themselves confronted with gaping holes in 
methodological and theoretical underpinnings necessary 
for their estimates. In part because of the relative 
neglect the subject has suffered, and in part because 
of the inherently greater difficulty of answering the 
questions posed, the methodology and theory of 
estimating benefit and expenditure incidence is 
largely undeveloped, though some inputs into the anal- 
ysis may be drawn from other areas of research. Thus 
most authors have proceeded to make their estimates 
without satisfactorily addressing themselves to the 
thorny basic issues. In many cases they have 
explicitly recognized, defined, and then backed away 
from, the problems, but in others they seem to be 
oblivious to them. 


Memo re Sen t. Study ial Ss -Cacit (in Va ovo tr t bu etonel noe ia 
redistributional, framework. The essential questions being 
addressed are: who receives the medical services provided by 
the public expenditure program, and what is its value to the 
recipients, given the existing tax-expenditure system? 

There are two ways to analyse the distributive effects of 
a public medical insurance program. First, one may compare the 
distribution of services between various population units 
before and after the implementation of the program. An example 
of such a study is reviewed in the next chapter. Secondly, one 
may with a fiscal incidence study measure the change in income 
positions of families, usually grouped by income size classes, 
due to the taxes (costs) and the expenditures (benefits) 
implicit in the program under consideration. The operational 
content of such studies is to compare two income distributions, 
of which one is the actual or a modification thereof and the 
Opmnere incorporates the results of the budget incidence 
analysis. 

A survey of the literature on fiscal incidence is not 
attempted here, but rather a brief outline of the various types 
of incidence studies in order to place the present study in 
context. Of the three general kinds of incidence analysis, the 
first, (specifieor tabsolutesincidence: analysisi,..contrasts the 


distributional effects of a particular public expenditure with 


ts) 


a situation in which that program is absent but everything 
else, that is, taxes and expenditures, remains unchanged. Such 
absolute estimates therefore indicate approximately the income 
loss to be expected by the various subgroups of the population 
if the particular expenditure program was to be removed with no 
attendant fiscal changes. ‘This approach ignores the contrac= 
tionary macroeconomic effects of an unbalanced reduction in 
public expenditure programs, which naturally influence both the 
level and the distribution of income. The second type, differ- 
ential incidence analysis, solves that problem at least. A 
comparison is made between two equally costly expenditure 
programs, that is, within a given situation where a particular 
program is replaced by a different one, the change involving no 
resource transfer to the public sector and imposing no net bur- 
den on the private sector.(6) This approach makes necessary a 
comparison of incidence of two programs but avoids the problem 
of changes in total demand of unbalanced budget changes implied 
by the absolute incidence approach. The third approach to 
incidence analysis solves the demand problem of absolute inci- 
dence analysis by examining a balanced-budget incidence of 
equal changes in expenditures and taxes. Examples of this 
approach may be seen in attempts to determine simultaneously 
both who benefits from expenditure programs and who pays the 
taxes to finance them. The results allow the analyst to dis- 
cover who is a net contributor and who gains from the implied 
Fiscal transactions. The type of study suggested in the 
balanced-budget approach to particular taxes or expenditure 
programs has often been called ‘local' fiscal ineidenee 
analysis to contrast it with 'global' fiscal incidence analysis 


in which the whole of the government sector is considered.(7) 


6 It 1s not strictly necessary that the two expendieure 
programs being compared cost the same dollar amounts. The 
Operative principle in differential incidence analysis is 
that the cost of each of the two programs be such as to 
Maintain the same level of aggregate demand. 


Wi Stuart and Blair (1971) have studied the Medicatapanad 


Medicare programs in United States in terms of a local 
fiscal incidence analysis. 
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If one is concerned only with the distribution of the 
benefits of the medical insurance program by family income 
class, or by some other grouping of the population, all three 
types of incidence analysis will yield the same numerical 
results. The difference between them is in how their results 
may be interpreted. Specific incidence estimates imply that 
One can calculate the extent to which various groups will be 
worse off if the expenditure program were eliminated, ceteris 
pardabus. “On “the other: hand "thevdififerential incidence 
approach really emphasizes that this interpretation is not 
conceptually valid' (de Wulf, 1974, 37). It is not sensible to 
assume that certain expenditure programs may be eliminated with 
no change in taxes or other programs. Either the expenditure 
programs are replaced by others of equal cost, so that their 
effects also must be estimated (differential incidence), or 
else the effects of the reduction in taxes of an equivalent 
amount (balance-budget incidence) must be estimated. 

A balanced-budget incidence study must ascertain who pays 
the taxes that finance the expenditure program under consid- 
eration. About 50 per cent of the total medical expenditures 
in Ontario are financed by the federal government out of 
general revenues; premiums cover a further 22 per cent of the 
expenditure, and the balance is financed by provincial general 
revenues. 

The calculation of tax incidence by income class is not 
only very complex and time-consuming but also, in the opinion 
of some public finance economists, of highly dubious value. 
Recentycritical surveys ‘of: the empirical shiterature have 
pointed out numerous conceptual problems (particularly those 
relating to tax theory) and statistical difficulties with tax 
incidence studies. Many of the problems seem virtually 
intractable. (8) Thurow (1975187) Mhas catdhthat the basic 
problem with tax incidence is that it attempts to undertake a 
type Of “analysis that is both empirically) dafficultsand 


theoretically impossible'. For instance tax incidence studies 


8 For a survey of the problems see Bird and de Wulf (1973). 


3 


assume that the distribution of income ,before taxes. would 
remain unaltered if the tax system did not exist. Whether such 
nihilism is, warranted isi not of great importance here. |What 
must be made clear, however, is that the incidence analysis of 
this study determines the estimates of the gross benefits of 
public medical expenditures; it does not in any way present or 
imply the estimates of the net income gains (or losses) to 
various groups. One reason for concentrating exclusively on 
the benefit incidence estimates of medical insurance expen- 
diture is that most incidence studies have hitherto devoted 
much greater attention to issues of tax incidence and ignored 
the expenditure side of the budget. It should be noted here 
that there is an almost total lack of such studies of Ontario's 
medical and hospital insurance plans, due partly to the complex 
methodological and analytical issues involved in conducting 
incidence analyses of an expenditure program. More important, 
such studies have been made difficult by the scarcity or in- 
accessibility of relevant data. Thus, one of the objectives of 
the present study is to suggest how the medical data available 
in Ontario can be exploited for the purposes of distribution 
studies. (The approach taken here can also be employed for an 
analysis of the hospital insurance program in» .Ontarics) 

Another major issue to resolve in budget incidence studies 
is that of time perspective and whether a partial or general 
equilibrium analysis is to be attempted. Usually, partial and 
static analysis takes account of the most direct impacts of the 
public expenditure on. the beneficiaries of the prog rameeuen 
Static but general equilibrium approach would consider the 
interactions that cause the redistributional impact of the 
public expenditure program to spread beyond the primary bene- 
ficiaries - through changes in relative prices for instance. A 
third approach would be more dynamic, incorporating the effects 
On incomes of public expenditures over time, such as through 
human capital formation. The analysis becomes increasingly 
complicated as one moves from the first to the third approach. 
The present empirical analysis will be static in the sense that 
the period will only be one year, primarily because no time-— 


series data for the analysis are available. 
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Mimatuy es it aS) important. co. distiinguish between 
"expenditure incidence’ and ‘benefit incidence' analysis of 
public expenditure programs. The former examines the effect of 
public expenditures on private incomes; the latter examines who 
receives the benefits of the services provided by public 
expenditures. 

It can be argued that, in health care services, private 
and public expenditure patterns differ at the margin. Indeed, 
that is a raison d'étre for in-kind expenditure programs. The 
demand shifts that occur when purchasing power is transferred 
from the private to the public sectors are likely to affect 
relative factor and product prices, and hence the distribution 
of incomes among households. 'The changes in the distribution 
of income resulting from marginal differences in private and 
public spending patterns we can call expenditure incidence' 
Gie@luce, 419747. 35 9) 

A thorough expenditure incidence analysis would involve a 
consideration of the following issues: the difference in 
public and private spending patterns at the margin, the price 
elasticity of demand for various goods, the extent of comple- 
Wentartey ior? substituvtabitity of publicly and pravately 
provided goods, the elasticities of supply of the products, 
differences in the propensities of various groups to consume 
the products, income differences between households, and 
finally the employment effects of the public expenditures in 
question. Obviously expenditure incidence analysis can be 
extremely complicated. That is one reason why most economists 
associate incidence studies of the expenditure side of the 
budget with benefit incidence analysis. For the present study, 
a benefit incidence analysis of the medical insurance program 
expenditures is undertaken. The analysis involves essentially 
Ewomsteps: §finst, the valboeation tof (the: semvrces' wprovided by 


the medical insurance program to the relevant beneficiaries 


9 In cost-benefit literature these changes are often called 
"pecuniary externalities' and are usually ignored in the 
empirical analysis as they are entirely redistributional. 
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(i.e. users); second, placing a dollar value on these services. 
The methodological and statistical issues involved in the anal- 
ysis will be discussed in due course. 

The relationship between health care utilization or access 
studies on one hand, at least those that use conventional 
outcome indices, and incidence studies of public expenditure on 
the health insurance programs on the other should be apparent 
by now. Tt would-be most useful “to “have for On tarwmoen 
utilization study relating physical quantities of medical 
services used by families to-a number of socioeconomic and 
demographic factors - factors that include variables which are 
also relevant to incidence analysis, such as family income. 
Such a study would allow investigation of the incidence of 
public expenditures on the medical insurance program. Roughly 
speaking, that would be the first step in a benefit incidence 
analysis. Transforming the physical or real quantities of med- 
ical services into a monetary value through the use of 'prices' 
or ‘'costs' of these services would be the second step. These 
two steps are what the present study undertakes. 

It can be argued that a utilization study as described 
above is a prerequisite to a meaningful benefit incidence 
analysis. Hitherto, budget incidence studies in Canada have 
usually based their analyses of public expenditure programs in 
the medical, hospital, drug, housing and education areas on 
extremely crude utilization data, as we shall see. The utili- 
zation data used are normally for groups, and very little can 
be inferred from them about the distributional effects of the 
public expenditure on the different socioeconomic groups. In 
this respect the present study is quite different from others. 
Instead of using grouped data, the incidence analysis is based 


On individual or family-specific medical utilization data. 
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Chapter 2 
A review of recent Canadian studies 


Before the introduction of comprehensive public medical 
and hospital insurance programs, many official and independent 
studies were carried out in an effort to discover the relation- 
ship between socioeconomic status, morbidity, and utilization 
of health services.(1l) In general, these studies showed 
several very common findings, which may be summarized by two 
propositions: medical and hospital utilization is positively 
related to socioeconomic status, and socioeconomic status is 
inversely related to morbidity. 

With the advent of publicthealth insurance schemes, some 
major empirical questions arose. What would be the relation- 
ship between socioeconomic status, morbidity, and utilization 
of health care services if all persons regardless of economic 
means had equal access (zero or negligible prices) to medical 
and hospital services? Would the differential utilization 
prevalent in the years before public insurance be eliminated if 
the economic factor were reduced to a position of little 
Significance? Indeed, would the poor use more health services 
relative to the non-poor? 

There is much dispute about the answers to these 
questions. Referring to the British National Health Service, 
Richard Titmuss (1968, 196) has stated: 


‘We have learnt from 15 years' experience of the 
Health Service that the higher income groups know how 
to make better use of the services; they tend to re- 
ceive more specialist attention; occupy more of the 
beds in better equipped and staffed hospitals; 
receive more elective surgery; have better maternal 
care; and are more likely to get psychiatric help and 
psychotherapy than low-income groups - particularly 
the unskilled.' 


if For brief reviews of the Canadian, British, and American 
literature respectively, see Fraser (1968), Rein (1969), 
and Hyman (1970). 
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A more recent study also concludes that inequalities in 
the use of medical services persist within the National Health 
Service.(2) Similar views were expressed earlier by Butler and 
Bonham (1963) and by Abel-Smith and Townsend (1965). More 
recently, Townsend (1974) has presented a considerable amount 
of evidence in the form of mortality and morbidity statistics 
in support of his thesis that health status differentials 
between the social classes in Britain are widening, not nar- 
rowing as one might expect under the National Health Service. 
Hart (1971) argued that the availability of good -medical care 
tends to vary inversely with the needs for care in the pop- 
ulation served. The reason for this is that the best-trained 
and most able doctors tend to go to upper- and middle-class 
areas. The low-status areas, where mortality and morbidity is 
highest, tend to get less able and less well-trained doctors. 
Hart suggested too that middle-class patients demand more 
health services than working-class patients and tended to be 
more critical about the care they receive with the result that 
they were better served. The earliest Canadian study of the 
Saskatchewan universal, comprehensive, medical insurance plan 
Similarly concluded that while all had benefited from the 
introduction of the plan, little change had occurred in the 
relationships between socioeconomic status and the utilization 
of health care services (Badgley et al., 1967). 

On the other hand a number of studies assert the contrary. 
Martin Rein, reviewing published and unpublished research on 
social class utilization of medical and hospital canewmm 
Britain, concluded that 'the British experience suggests that 
the availability of universal free-on-demand, comprehensive 
services would appear to be a crucial factor in reducing class 
inequalities in the use of medical care services' (Rein, 1969, 
52). He found that the lowest social classes make the greatest 
use of medical care services and that the care they receive 


appears to be of as good quality as that obtained by other 


2 An unpublished study by I. Gough, cited and summarized by 
Rein (1969, 44) 
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social classes. A study missed by Rein in his survey of the 
Eutematureshad«=simd.lareconclusions regarding, the. British 
experience. Stewart and Enterline (1961, 1194) argued that 
"economic barriers to medical care probably existed in England 
and Wales before the NHS. Physician utilization increased 
after the introduction of the NHS. Moreover, the increase was 
greatest among lower-income groups and among population groups 
not previously covered by National Health Insurance - house- 
wives, the aged, retired and unoccupied persons'. They also 
found, surprisingly, a drop of about 13 per cent for males and 
9 per cent for females in the medical-consultation rates for 
persons in the highest income class. They suggested that 'this 
could mean that the members of this income group found the NHS 
not to their liking, and were staying away from physicians' 
offices when they should have gone, or it might mean that 
before the NHS some physician visits made by this group were 
unnecessary' (ibid, 1191). However, Stewart and Enterline do 
not explain why one might expect a reduction in the unnecessary 
Physician consultation once physician care became free of 
direct payments. This is all the more curious because they 
also state that members of this income group ‘were not covered 
to any extent' by insurance programs before the National Health 
Service and 'generally made direct payment for the service they 
received' (ibid). 

Perhaps the greatest source of scepticism about the 
attainment of equality in the distribution of medical services 
as a consequence of free universal insurance systems derives 
from utilization studies conducted mainly by medical socio- 
logists. They point to a number of attitudinal and behavioural 
characteristics of the poor and to features of the delivery 
system that, many have argued, are more important in deter- 
Mining the utilization of care than financial variables. Some 
of the factors cited include lack of knowledge and education 
about illness symptoms, ignorance. of the availability of 
medical services, relationships between medical personnel and 
patients of low socioeconomic status, the complexity and 


impersonality of institutions, problems of communication, the 
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middle-class bias of health professionals, lack of integration 
and co-ordination with other social service programs, as well 
ascertain racial, ethnmic¢c, religious, and 1ffe-sty ee 
characteristics. 

Many have concluded that the mere removal of financial 
obstacles to care will not greatly affect the lower use of care 
by the poor. Supplementary programs directed to the poor are 
necessary, they believe, including a variety of social services 
and informational and educational programs. Furthermore, 
"because of a drastic mismatch between medical organization and 
lower income life-styles, the extension of quality care to 
lower income groups requires a radical reorganization' of the 
health care delivery system (Strauss, 1969, 146). 

So far there exists only one benefit incidence study (as 
defined in the previous chapter) of the medical insurance pro- 
gram in Canada.(3) That study deals with the medical insurance 
program of Saskatchewan. No distributional study exists of the 
medical programs for the other provinces. (Incidentally, there 
is no distributional study of the hospital insurance program 
for any Off the “provinces However, certain empirical 
studies, while they do not examine explicitly the income 
distributional effects of the health care programs, at least 
suggest or imply what these effects are likely to be. In the 
following sections a few recent studies well-known to health 
care researchers and policy-makers will be critically reviewed. 
Those selected are particularly interesting not only in their 
findings but also in methodology, sources of data, and assump- 
tions. The major reason for the lack of empirical studies of 
the distributional effects of the Canadian medical and hospital 
insurance programs is undoubtedly the lack of information. But 
a shortage of relevant theoretical and methodological studies 
and a lack of interest in the subject have also contributed to 


its neglect. The result has been a widespread and complacent, 


3 The study by Beck and Horne (1976) may be viewed as an 
example of a benefit incidence analysis of medicare in 
Saskatchewan, the authors do not make such a claim. 
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but unsupported, belief that our current programs are correct 
Or appropriate from the point of view of income distribution. 
There are a few American studies of the distributional 
effects of health care programs such as Medicaid and Medi- 
care.(4) Because the programs analysed in these studies are 
quite different in many important respects from the Canadian 
programs, most notably in the way they are financed and in the 
population groups covered (the American programs are not 
universal), these studies are not discussed here. However, 
they are interesting in their own right and useful methodo- 
logically, and references to them will be made from time to 


time. 


THE ENTERLINE STUDY OF QUEBEC: METHODOLOGY, FINDINGS, AND 
CRIEIQUE 


Two twelve-month household surveys - before and after the 
introduction of medicare - by personal interview were conducted 
on 5,789 households in the Montreal Metropolitan Area. Comp- 
letion rates were remarkably high, about 92.5 per cent in the 
First survey and 95.3 per cent .in, the seconds Interviews 
averaging fifty minutes (long form) conducted by a commercial 
household survey organization achieved 85.7 per cent completion 
rate in the first survey and 87.5 per cent in the second. 
Public health nurses obtained an abbreviated interview 
averaging ten minutes where the first interview failed. Proxy 
respondents were used for all children under seventeen years of 
age and for absent adults. A random half of the households 
visited in the first survey was visited in the second survey. 
Information obtained in the surveys included family income; 
demographic characteristics of the respondents; illnesses, 
selected symptoms, and number of physician visits by type of 
visit (office, home); attitudes and opinions about service 


received; and convenience of access tO medical services. 


4 For example, see Davis and Reynolds (1975). 


Zu 


Information on the number of physician visits was obtained for 
the two-week period preceding the interview. The results of 
the study are quoted in annual figures. 

The major findings relevant to the distributive effects of 
the medicare program can be seen in Table 1. Although there 
was no over-all change in visits per capita, there was a redis- 
tribution of physician visits per person per year away from 
upper-income groups towards lower-income groups. Confirmation 
of the results shown in Table 1 came from an examination of 
some ‘fairly stable measures related to income levels” 
(CEnterline” et als, 1973, 1175)s Adults with Grade 12 edueaticr 
or less showed an 8 per cent increase in physician visits, 
while those with more education showed an- over-all 13 per cent 
decrease. The English segment of the population (generally 
better educated and with higher incomes or wealth showed a 19 
per cent decrease in physician visits, while the French segment 
Showed no change. Ethnic minorities all showed increases in 
Physteiran Svis hes > In .terms of occupational Group eno, 
unskilled workers showed a 68 per cent increase, while 
executives, proprietors of large concerns, and professionals 
showed a 25 per cent decrease. 

Information on physician visits indicates that the trends 
by income discussed above are not simply due to age inter- 
actions (see Table 2). For those under seventeen years of age, 
there was a marked decrease in visits irrespective of income 
class. For those 65 and over, the under-$9,000 income indivi- 
duals experienced an increase in physician visits, whereas 
those with higher incomes experienced a decrease. 

The increased physician visits by the lower-income groups 
is explained in the following manner. Persons in the 
lower-income categories had a higher frequency (by age and sex) 
of common but important symptoms (those considered to indicate 
illness or disability) both before and after medicare. The 
reported symptoms were relatively constant in both pensocde 
But before medicare the proportion of those symptoms for which 
a doctor was seen ranged from 59 per cent in the under $3,000 


group to over 70 per cent’ for the $15,000-and-oversereut. 
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After medicare was introduced this gradient disappeared 
entirely. 

Availability of care was measured in terms of days waited 
for patient-initiated appointment to see a doctor, minutes to 
getetromo home to; doctors) of fi ceysiand minute's? waited vin 
doctor's office. The data show that medicare increased waiting 
time for an appointment from six to eleven days, with the 
greatest increase in the higher-income families. Waiting time 
in terms of days varies directly with income.(5) As expected, 
medicare did not affect the time to get from home to doctor's 
OLELCeS " Time waited’ ati ‘the "doctor soffice “increased ‘by /an 
average of four minutes, with the highest proportional increase 
experienced by the high-income groups, though even after medi- 
care waiting time is markedly inversely related to income. 

Wiatne regard ‘to; * gua lity “ofVeare” pain thevopin ion ot -8 40 
per cent of the population it had improved since medicare; 29.7 
per cent thought it was worse; 46.0 per cent thought it was un- 
changed; and the rest had no opinion. The lower-income earners 
were more satisfied than the high-income groups because of the 
above noted changes in waiting time for appointments and at the 
doceor ssot fice’. 

The Enterline study is open to a number of criticisms. To 
begin with, it covers only physician services, and the visits 
reported excluded hospital in-patient visits and health 
department clinic visits. The utilization of medical services 
by the poor in the pre-medicare period may therefore be 
underestimated. Furthermore, it is possible that the poor who 
had previously received care in clinics and hospitals shifted 
to physicians under medicare. “The implied bias in the result 
is not merely a theoretical possibility, because such a shift 
in medical use was indeed found by Badgley (1967) to be the 
case in Saskatchewan after the introduction of medicare in 
1962. Secondly, although the physician-visit information was 


collected with reference to the two weeks preceding’ the 


S, These curious results are not explained by the authors. 
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interview, presumably for greater reliability, the results are 
quoted in annual figures because the survey was twelve months 
mmedaration: A simple, straightforward aggregation was 
apparently made, with the possibility of seasonal biases not 
considered at all. The poor neighbourhood, for instance, may 
have been surveyed in January and February, which are high 
VELLA OnamMon ths. In Appendix JA, ‘data»showing. a highly 
seasonal pattern of medical care consumption in Ontario are 
presented. Thirdly, the concept of family income used is not 
explained. Obtaining income data through surveys is always 
difficult and fraught with various» shortcomings .as» we tshaiu 
see. It is particularly important, therefore, to make clear 
what is meant by income (taxable income, net income, gross 
income). Fourthly, to what extent.are physician vais hie, 
defined to include telephone contacts, face-to-face contacts in 
office, hospital out-patient and emergency room visits, home 
visits, and visits at schools and at work, an accurate measure 
of the quantity of physician care? Such visits: 1nevaeaaia 
entail quantitative and qualitative differences in services. 
How did medicare affect each type of physician visit? £An 
attempt to reduce to a common denominator the varying services 
involved in the different physician visits, by pricing these 
visits on a fee schedule, would have been useful also in eval- 
uating the effects of the medicare program. 

A fifth objection to the Enterline -study is thats 
cross-tabulations shown in Table 1 between family income and 
physician visits were not controlled for factors sUlG@Reae 
ethnicity; education ,«vage, on family size. Thus teas 
difficult ‘to know whether the relative composition) oie 
respondents in the two samples by family income class were the 
same or different from one year to the next. By the study's 
own findings, these factors are important determinants of the 
relative use of medical services. Sixth, interview surveys are 
of course ‘subject to the inaccurate recollection poser 
respondents. Errors on many questions are inevitable, and 
perhaps even more so in the case of proxy respondents. Also, 


many lay persons would have difficulty in understanding or 
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recognizing symptoms or illnesses, and this ability may be 
related to the socioeconomic, particularly the educational, 
status of the respondents. Seventh, the study found a redis- 
tribution of physician visits per person per year away from 
upper-income earners and towards lower-income groups. There 
was no net increase in physician services utilization after 
medicare by the population. The reasons for the decrease in 
Ubilazabion, by ther higher income groups «are, noe. offered: 
Presumably the opportunity costs of the increased waiting time 
must have been sufficiently large to outweigh the reduction in 
Out-of—-pocket costs brought. about by medicare., Finally; the 
Sesuits Jn Labbe. 2osugqesk that there, was, not.only.a 
redistribution from the higher to the lower income groups but 
also from the younger (under seventeen years of age) to the 
older generations,,.particularly those over sixty-five. No 
explanation for this finding is offered. 

The Enterline study is extremely important both inspite of 
and because of the shortcomings and criticisms outlined above. 
The study is unique in Canadian health care research, the only 
Oner that makes a formal comparison of the: utilization..of 
physician services before and after the introduction of a 
public medical insurance plan. Several important lessons can 
be extracted from it. First, collecting medical utilization 
data from household interview surveys is obviously surrounded 
with problems, the main one of course being the inaccuracy of 
memory.. If at.all possible a more reliable source of utili- 
zation data is desirable. As will be fully explained in the 
nextschnapter, a health care utilization study in. Ontario can 
indeed be based on alternative data sources. The second major 
lesson actually flows from the first. In attempting to avoid 
the memory problem the reference period may be limited to a 
short time, usudily two weeks, but this encounters the 
seasonality problem. Very little is known about the seasonal 
pattern of disease and morbidity and the consequent medical 
care utilization of socioeconomic groups. In view of this 
ignorance it is simply prudent to take as long a view as 


possible, that is, to cover the whole seasonal variation. 
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The third major lesson that can be drawn from Enterline's study 
is’ that physician Visits, ought. to’ be Ffubly™@dlbrerentiaeeu, 
since visits are inevitably much different from each other both 


qualitatively and quantitatively. 


R.G. BECK'S STUDIES OF SASKATCHEWAN: METHODOLOGY AND FINDINGS 


The effects of comprehensive, universal medical insurance 
on the utilization of physician services by income class in 
Saskatchewan is the subject of four recent papers by R.G. Beck. 
The first (1973) and the fourth (with J.M. Horne, 1976) examine 
the effects of medicare on access to physician services by 
various income classes. The other two papers (1974a; 1974b) 
estimate the effects of copayments or utilization charges upon 
the use of physicians' services by the poor. The studies are 
particularly interesting because Saskatchewan was the first 
province in Canada to introduce medicare and to experiment with 
copayment as a means of controlling costs under such a program. 
Its longer experience provides historical data not available 
elsewhere. 

Data for the first study were linked together from three 
sources. Registration files contained information on certain 
sociodemographic characteristics of each family, such as family 
size, marital status of head of family, age of family members, 
sex, and location of family. The medical service records had a 
patient history file containing all physician services received 
by the patient under the insurance plan. The income data for 
the sampled families were drawn from the individual tax returns 
held by the Saskatchewan Treasury Branch. A family is defined 
to be either a self-supporting person of any age, together with 
his spouse or dependents under eighteen years of age, or a 
Single person over this age (whether self-supporting or not); 
this is the definition of family used by the Saskatchewan 


Medical Care Commission.(6) The period covered in the study 


6 It should be noted parenthetically that the definition of 
the family in Ontario is not the same as that Same ere 
Saskatchewan health care system. More on this point in 
the next chapter. 
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included the calendar years 1963-8. Except for the intro- 
duction of copayment charges, to be explained later, there were 
virtually no changes in the insurance program in this period. 
A random sample of forty thousand families was selected in each 
year. Representativeness of the samples in terms of family 
size and income distributions was tested and found to be 
satisfactory. 

The definition and measurement of ‘accessibility' used in 
the study is the proportion of families of a given economic 
class who have not had medical services in a given year. The 
advantage of 'non-use' comparison is that it allows behavioural 
patterns over time to be more readily observed. Moreover, the 
first contact is normally patient-initiated, while subsequent 
contacts may be physician-influenced or determined, so that 
non-use data allow a better answer to the question whether 
certain groups fail to utilize physician services even when 
financial barriers are removed. The main relationship 
considered was that between accessibility and income class over 
the six-year period. Families were grouped into seven income 
classes: no-“income’s. »S$1—),499'. 9521 ,500=2;,499):  S2,.500-4;.999); 
25,000=9 ,999; S10;,000=14,999+ cand $5,000 plus. “Ther medical 
service variables used were the whole medical care system, 
general practitioner services, specialist services, complete 
examinations, regional examinations, laboratory testing, home 
and emergency visits, hospital visits, major surgery, and minor 
surgery. 

There was considerable disparity in access to physicians' 
Services: by income class in the first full wear after the 
introduction of medicare. For example, 42 per cent or more of 
the lower-income classes had no contact with physicians, in 
contrast).tor 10: perecént).for the highest incomerclass., Before 
medicare the disparity in access would have been greater than, 
or at the very least equal to, the pattern exhibited in 1963. 
As an over-all generalization the disparity in accessibility is 
reduced over time, but not removed. Exceptrtor hospital 
visits, a clear pattern of differential levels of utilization 


by income class is evident for all service types. Non-use of 
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the medical care system appears to vary inversely with income 
class. 

The data also indicate that while both patient-elective 
and physician-elective services manifest disparity in non-use 
by income class, the patient-elective services show relative 
reductions in non-use levels over the period studied, while 
disparities in physician-elective services show little change. 
Patient-elective services are thought to cover general 
practitioner services, complete and regional examinations, and 
home and emergency visits, whereas physician-elective services 
include lab services and minor and major surgical procedures. 
Reflecting on the utilization of the different types of medical 
services by the various income classes, Beck (1973, 353) 
comments that 'the interaction of the patient and the provider 
of services at first contact operates to €xlacerbage 
differentials among income classes in their subsequent contacts 
with the medical care system'. Beck also suggests that the 
"guality' of care received by patients may vary by income 
class. The evidence implies that there has been no change in 
relative accessibility to specialist services by the various 
income classes; the rate of change has in fact been the same 
for all classes. Similar results were obtained for laboratory 
services. Disparity of non-use by income class for major 
Surgery actually increased over time (reflecting, in part at 
least, the disparities in physician visits, both general and 
specialist). 

Beck's (1974a) second paper attempted to estimate the 
impact of the utilization charges mentioned above on 'poor' 
families. The same data collection procedures as described 
above were used. A family was defined as poor if it used 70 
per cent or more of -its income for food, clothing 
Shelter.(7) The analysis was limited to estimating the effect 


of the utilization charges during the first year after their 


i This is the definition of poverty used by the’ Bocononmie 
COuUnC TL. OL \CanadaeOLoGour 
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introduction; no attempt was made to assess their longer-term 
effect. (These charges were removed in 1971, about three years 
after their introduction.) 

The method of estimation is through a single-equation 
regression model in which the number of physicians' services 
per family per annum is regressed against family income per 
annum, with a time variable, categorical or dummy variables for 
the utilization charge, and certain sociodemographic variables 
such as family headed by single male or female, age of family 
head, size of families, rural or urban setting (population of 
10,000 or more) of families. The model is additive and does 
not allow for interaction effects between the independent 
variables. That is, the effects of the utilization charges are 
assumed to be the same for all family sizes, all wages, and all 
types of families. The dependent variables used were all 
physicians" *services | ‘general etprectitioners” services, 
specialists' services, complete examinations, regional 
examinations, home and emergency services, hospital visits, 
laboratory services, major surgery, and minor surgery. 

The major conclusion of the study is that the copayments 
reduced the use of physicians' services by the poor by an 
estimated 18 per cent in 1968. This was considerably greater 
than the reduction of service experienced by the entire 
population, estimated at 6 to 7 per cent. Analysis by type of 
practitioner showed a 14 per cent reduction by poor families 
for general practitioners' services and a 5 per cent reduction 
for specialists' services. The examination of the differential 
impact by type of service indicated that in general the poor's 
consumption of patient-elective services declined more than 
that of physician-elective services. 

Beck’ recognizes that the coefficient for the utilization 
charge variable needs careful interpretation. ltets avhybrad 
comprised of both demand and supply effects. The price effect 
on. patients of the Utilization charge isa reduction. of «the 
quantity of services demanded. But these charges may have a 
supply effect because the physician experiences a reduction in 


payment from the medical care plan. The physician is likely to 
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face increased costs of collection and bad debts. Furthermore, 
the physician may not charge his poor patients the utilization 
charges (fee discrimination). On the assumption that phys- 
icians have income targets and to the extent that physicians 
can influence demand, the physician supply response to the 
introduction of utilization charges may be positive. Thus the 
coefficient on the utilization charge variable represents a 
combination of a negative demand effect and a positive supply 
effect. However, the analysis did not decompose these 
effects. 

The third paper (Beck, 1974b), using the same methodology 
and analytical approach, reinforces these conclusions for the 
whole of the three-year period in which copayments were in 
effect. ‘The imposition of direct charges on the consumers of 
service resulted in the permanent postponement of some con- 
Sumption. The long-run decrease in utilization appears to be 
in the order of magnitude of 16 per cent on average family use' 
(Dad: 2180's 

The significance of Beck's studies on the effect of 
copayments is that a uniform copayment system for all consumers 
will have a greater deterrence effect on the poor, thereby 
confirming what he found in his first study - that a (free) 
medicare program has increased the utilization of medical 
services by the poor. It also suggests that the trend towards 
equality of access was probably being reversed by the 
implementation of a copayment system.(8) 

Beck's latest paper is most directly relevant to the 
interests of the present study. The benefits of the insurance 
program to families are measured in terms of the dollar value 
of physicians' services paid by the program on behalf of the 
families. It should: be pointed out here that this) geen 
benefits are defined and measured in the current study also. 
The relevant results of Beck's study are presented in Tables 3 
and 4. 


8 The copayments were removed by the New Democratic Govern- 
ment of Saskatchewan in August 1971. 
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The most notable features of Table 3 are the following. 
Within each income class is a striking asymmetry in the 
benefits received by families, with a very much higher pro- 
portion of the families in the zero- and low-benefit categories 
relative to the higher-benefit categories. However, there are 
important differences in the configurations of medical benefit 
between the income classes. Thus, Table 3 indicates that the 
hikelthood tof 16ws benefits: (S05. om S1l-—24))!) decreases) with 
income, or conversely the likelihood of higher levels of 
benefits increases with income. The average benefits per 
family by income class indicate that benefits vary directly 
with income and range from a low of $60.77 among families with 
incomes of $1-2,499 to $117.99 among families with incomes of 
SoR000 Tor“mMore: 

As can be seen in Table 4, mean benefits increase with 
family income for services provided by general practitioners 
and specialists. The same pattern prevails for distribution by 
type of services such as complete examinations, regional exam- 
inations, home and emergency visits, and major surgery. The 
only exception rsrhospital visits, the medical benefits. of 
which are inversely related to family income. Beck and Horne 
(1976, 76) conclude that ‘evidently members of poor families 
spend more time in a hospital (though not for major surgery) 
than do members of middle- or upper-income families. While 
there are doubtless many complex factors at play here, suffice 
1tvto say it is one” of the few results in this study that.is 
fully consistent with conventionally held notions concerning 
the distribution of medical need in the population'. 

Beck also examined the medical benefit distribution by 
income class for 1963 and 1971. The results indicate that in 
both years the benefits were positively related to income 
class, as in 1967. For the sample population, mean benefits 
Baicreased “by (22 per? ‘cent. (between 1963 “andr 1967; though ;the 
rates of increase were not uniform across the income classes. 
TMherpercentage increases swere us VG. Wi 7p) 22 andi35) from. the 
lowest to the highest income class. Thus the highest rates of 


increase were for the lowest ($1-2,499) and the highest 
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($15,000+) income classes. As there were no price changes 
during the 1963-7 period, the data reflect the increased use 
per family of physicians’ services. In;-contrast, the 34 eper 
cent increase in average benefit per family between 1967 and 
1971 is due in large part to two successive fee schedule 
changes resulting in a price increase of approximately 28 per 
cent. This suggests a marked slowdown in the rate of increase 
in use compared to the earlier period. Furthermore, the 
increases across the five income classes were within a narrower 
range of 24 to 37 per cent. 

Beck's data compilation procedures avoid the major criti- 
cisms made of Enterline's study, namely the unreliability of 
utulization data obtained fErom surveys’, the probtenmgor 
seasonality, and the extremely narrow concept and measurement 
of physician services. One criticism that can be ’ilade wot 
Beck's analysis, however, is that he presumably did not find it 
necessary, Or more likely did not find a way, to supplement his 
data sources with a more complete set of (particulanpiy? 
sociodemographic data. For example, the Saskatchewan medical 
insurance registration files evidently did not have data on the 
occupation or education of the head of family or the spouse. A 
useful supplement to his data would have been information on 
distance and time to visit doctors, the average waiting time 
for physician appointments, and the amount of time at: the 
physicians’ office, and the lack of such information limitesm@ine 
type of utilization study possible. 

The present analysis, as we shall see, relies on machine- 
readable utiliazation data similar to that employed by Beck. 
However, unlike Saskatchewan, Ontario does not have such data 
for a long period of time. In the present study a household 
interview survey was undertaken expressly to supplement the 
utilization records with a more complete set of socioeconomic 


and demographic data than that available to Beck. 
A COMPARISON OF THE ENTERLINE AND BECK STUDIES 


Among the major methodological differences between the 
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studies surveyed here is Enterline's use of survey data and 
Beck® spuse tof! official’ -data to robtain, information «on the 
families' use of physician services. Also Enterline used 
highly aggregated outcome indices to measure the distributional 
effects of medicare, without attempting to place monetary 
values to the services received by various income classes. 

The results of the studies are remarkably different. The 
Enterline study depicted a reversal in the relationship between 
income class and medical care use within one year after the 
implementation of medicare. Beck's studies showed that al- 
though medicare did increase the accessibility of the medical 
system to the poor relative to the non-poor and the rates of 
accessibility were converging over time, nevertheless even five 
to eight years after medicare was introduced, the results still 
indicated a positive relationship between income class and 
health care use. Intuitively at least, Beck's results are more 
credible than Enterline's. Even the most devout advocates of 
free public medical insurance programs could not have expected 
the dramatic change in the distribution of physician services 
found by Enterline. We have just seen that Beck's utilization 
data are by far the more reliable and conplete. However, the 
UnNLE Of analysis. “in Baterlane’ s ‘study as ithe individual, not 
theataenilyyas jineBeck")s,11nd Leis, extremely: difficult. to 
compare the two studies. Thus their inconsistent and contradic- 
tory findings - which is how they have been widely interpreted 


- may be more apparent than real. 
FISCAL INCIDENCE STUDIES 


Several empirical studies have examined the net fiscal 
incidence of the entire governmental budget, as distinct from 
the incidence of. a single program or a limited set of them. 
Since the over-all fiscal incidence is an aggregation of the 
incidence analysis of specific revenue source and expenditure 
CYOGEaMsS waht. ais’ Veny Wditiicud testonmsolate, the met wéiscal 
incidence by income class of the health care programs only. 


A major difficulty commonly faced by these studies is the 
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distribution of the public expenditure on hospital and/or med- 
ical programs among the various income groups. In the absence 
of hospital and medical care utilization data by income class 
Or other relevant grouping of the population, recourse to 
rather dubious assumptions and the use of indirect evidence is 
unavoidable. In the hospital’ program, for vexamp legweco 
establish a distributive series by income class - a series by 
which the hospital program expenditure is allocated to the 
various income.classes —- hospital utilization data by age 
groups are transformed to yield the needed proxy distributive 
series. The author of the best known study (Gillespie, 1975, 


117) has described the various steps involved in detail: 


The proxy series for hospital care was derived as 
follows: first, the patient days since admission by 
age for all of Canada were obtained from the Annual 
Report of the Department of Health and Welfare on the 
Operational of Agreements with the Provinces under the 
Hospital Insurance and Domestic Services Act for the 
Fiscal Year Ended March 31, 1969 ... Second, a region-— 
al breakdown of population by age groups was obtained 
from The Canada Year Book 1970-1 ... This provided 
a proportional distribution of population by age group 
and region. Third, the proportions derived in step 
two were then applied to the totals obtained in step 
One in order to obtain hospital use by age and region. 
Once the actual numbers were derived, the number of 
new-born babies per region (Annual Report, op. cit.) 
were added to the 0-4 age groups; this was necessary 
[to include] new-born infants. The resulting distri- 
butions are summarized ... below. 


It was then necessary to allocate the data on hospital 
use by age and region to the family money income brac-— 
kets used in this study. Fourth, Income Distributions 
by Size in Canada 4.. provides the distributionmies 
family units by age and by income bracket. Conse- 
quently it is possible to convert the distribution of 
patient days by age (step 3) into a distribution of 
patient days by age by income bracket, given the 
assumption that hospital care use for a given age 
group is randomly distributed by income bracket. The 
distributions were then summed across all age groups 
to generate the series, patient days, by income brac- 
ket, for Canada, our proxy series for hospital care, 
The fifth step involves calculating the regional 
equivalents of the All-Canada series. The resulting 
distributive series are summarized [below] ... 
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The two tables constructed by Gillespie are reproduced 
here (Tables 5 and 6). While Gillespie was able to generate a 
proxy series for hospital care based on patient days, he was 
unable to find a useful measure of total use of physicians' 
services by age group or by region, much less by income class. 
He thus employed the same proxy series for medicare services as 
for hospital care services. 

Johnson, whose fiscal incidence study for the province of 
Ontario (1968) was for the year 1961, prior to the introduction 
of medicare and just after the full implementation of the hos- 


pital insurance program, recognized that it 


VS GiEfLicult to reallocate these expenditures to 
families because there are no available data relating 
hospital care to income. We have assumed that there 
is no relationship between hospital care and income 
and that each individual in the province receives 
equal benefit from these expenditures. Thus, these 
expenditures are distributed according to the number 
of individuals in each income class. In addition to 
some imperfections in our percentage frequency 
distribution, “there ‘exists"the possibility that low 
income individuals are hospitalized for greater per- 
iods than high income individuals because of inferior 
diets and because medical care is not utilized in the 
early stages of illnesses. To the extent that this 
is true, all results understate the progressivity of 
these hospital expenditures.(53) 


The present study” isi intended’ not merely to be wa 
utilization study but also to find the effects on income 
distribution of public expenditure on medical insurance in 
Ontario. Through two examples we have seen how incidence 
analysis of public health insurance programs has been carried 
Out hitherto, employing only grouped utilization data and hence 
forced into very crude assumptions. The current study by 
contrast has access to micro-data, i.e. medical utilization 
data on specific individuals or families, a much firmer basis 


for an incidence study. 
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Chapter 3 
Data and problems in concept and method 


ESTABLISHING THE DATA BASE 


The data for any utilization study should’ permit one “to 
examine who uses what. However, we have seen that studies vary 
considerably in their use of variables to satisfy these two 
broad data requirements. The two most important aspects of 
"‘who' are defining the appropriate consuming unit and 
describing the unit by those sociodemographic and economic 
characteristics which may determine the extent and type of 
health care utilization. The preceding chapters also suggest 
that the 'what' should be services used by the consuming unit 
in both real and monetary terms. 

From the Enterline study of Quebec's experience with 
public medical insurance we saw that medical utilization data 
Snoudid)-atiempt. £0!’ cover a, continuous! perrod thats 
sufficiently long for the results of the analysis to be 
reasonably valid. The seasonal pattern of medical utilization 
in Ontario (see appendix A) suggested that the period be one 
year, which precludes the effective use of a household survey 
for information because respondents' memories cannot be trusted 
Overnitnat lengthy o£» times But surveys suffer from other 
weaknesses too: 

Non=response or bias results from @qnorance, 

misunderstanding, or reticence on the part of the 

respondent, from the interviewer's own point of view, 

and from the design of the questions. 

Utilization data obtained by survey are typically 

expressed in aggregative or general terms, such as 

physician visits or encounters. 

For the purpose of this study the monetary value of 

these real services is also necessary; but in an 


insurance system where patients generally do not pay 
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for services received, such information cannot be 

gained from interviews. 

Last, but not least, a survey is. Tengthy and very 

expensive. 

The main sources of medical utilization data on specific 
individuals or families are thesstatisticalviiit team, 
physicians' claims records kept by Ontario Health Services Plan 
(OHIP),.¢(1)- Physicians fill outa claimcard for each paerene 
treated, giving details of the services provided, the fees 
chargeable under the Ontario Medical Association fee schedule, 
and basic identification (age/sex) of the patient. Each claim 
card has an; OHIP number -that.covers an OHIP, *family (tombe 
defined and discussed later) to which the individual belongs. 
Each card is individually checked (i.e. valid OHI? number, 
correct fees, etc.) and coded; the particulars are transferred 
to computer tapes. Every month the system handles about five 
LOmSixX million claim cards. 

This OHIP file allows a number of immediately apparent 
improvements over the survey vehicle. In particular, the data 
are more reliable (not being dependent on human memory), 
detailed services and patient-specific records are accessible, 
and cost data are included. But there are two major problems 
in using OHIP medical data. First ,“and-most important, 9Onre 
medical files do not have all the data required for the study. 
For example, the files do not have data on family size (they 
register only those who receive services), nor the data on 
family income (without which an incidence study deminee 


possible), education and occupation of the head of the family 


u Of course other sources Of utilization data are seme 
records held by hospitals and doctors. Indeed, the 
information that OHIP accumulates derives from such 
records. However, it is practically impossible to collect 
information on the patient's use of services from such 
records. The facts that individuals receive care from 
more that one physician and/or hospital, members of the 
family use different physicians and/or hospitals, and 
finally medical ethics and regulations) govern jie 
dissemination of utilization data effectively eliminate 
these sources of information from consideration. 
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Or spouse, and other relevant socioeconomic variables. 
Basically, OHIP data identify the beneficiary unit only by the 
OHIP insurance number and the age and sex of the patient. MThe 
second problem, a technical matter of retrieval, is that the 
Nin Usat On MYLOrmation werom the .OHIP files is readily 
accessible only via the OHIP insurance numbers. Thus, while 
the OHIP records are the best utilization data available, they 
are still grossly incomplete. Almost all the socioeconomic and 
demographic information on individuals and families necessary 
for a utilization and incidence study must be found elsewhere 
and combined with the OHIP data to complete the required data 
base. A household interview survey was therefore undertaken in 
which socioeconomic and demographic information was gathered, 
along with the family OHIP numbers. The OHIP number, unique to 
a family, was the instrument by which the survey information 
was matched (merged) with the OHIP medical records held by the 
Ministry of Health of Ontario. 

The questionnaire used for the household interview survey 
is presented in appendix C, together with brief notes on 
questions that needed some explanation. The survey does not 
elicit the sample families' responses to establish their 
UEPEI zation Of medicalcare. Rather, it concentrates on the 
sociodemographic and economic data lacking in the existing OHIP 
medical files. Thus respondents are asked to provide infor- 
mMation on the age, marital status, and sex of each family 
member; the educational, occupational, and employment status of 
the family head and the spouse; the gross income of the family 
head and spouse and the total family income. Several questions 
were designed to elicit information on the distance, travel 
time, and waiting time experienced by the respondents in 
obtaining medical care, because previous studies indicated that 
these may be important determinants of medical care utili- 
Zation. A series of questions attempted to ‘establish the 
extent and amount of the average indirect monetary costs 
incurred by the respondents in obtaining physician services 
Clor example, Costs of ‘transportation, “preseription drugs, 


babysitting, etc.) Several other questions in the survey were 
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not directly relevant to the requirements of the present study 
but were included in the questionnaire for the benefit of the 
Ministry of Health. 

For technical and budgetary reasons the survey cannot fill 
all the information gaps. It would be useful to have informa- 
tion on the 'need' for health care services of the individuals 
in the sample and to know something about respondents' atti- 
tudes to and knowledge of the health care system. But these 
complex matters, requiring much survey time and expertise and 
hence money, could not be included in the questionnaire. An 
important determinant of a family's medical care utilization is 
the availability of health care resources, that is, physicians 
and hospital beds, in its area. Instead of a formal question 
in the household survey on the availability of health care 
resources, an index was incorporated into the basic sample 
design from available physician and hospital bed data because 
it was thought that many families were unlikely to be well 
informed about this matter. 

At this point a discussion of the most important aspects 
of the sample design is appropriate (a more extensive and de- 
tailed presentation can be found in appendix D). A stratified 
cluster sample of Ontario families was employed, the population 
being stratified in terms of two major variables as foilows. 
As in most incidence studies the population was divided into 
income classes, a classification of obvious merit when a major 
purpose is to discover the quantity, value, and pattern of con- 
sumption of medical and hospital care services by people in 
different socioeconomic classes. Details of the income strati- 
fication process, too involved to be described here, will be 
found in appendix D. ~Another stratification, also dictated by 
current policy concerns, divided the population into three 
broad geographic classifications corresponding to three 'avail- 
ability of medical and hospital resources" areas: over- or 
excess-supplied, normally or adequately supplied, and inade- 
quately supplied. The reason for this is that, as shown by a 
number of studies, the availability of health care resources is 


an important determinant of the utilization Of physician 
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services (Roemer, 1961). One way to control for and examine 
the possible variation in the utilization of health care ser- 
vices due to supply factors is to stratify the sample according 
LOMsomer criteria Of physicaan and hospital bed availability. 
Again, the data and procedures employed in this excercise, and 
the results obtained, are described in detail in appendix D. 
The time chosen for the study was the twelve-month period from 
Ry Aprils1974 £0 31 March 1975. 


CONCEPTUAL, METHODOLOGICAL, AND ANALYTICAL PROBLEMS 


The two most basic empirical problems in benefit incidence 
analysis ane, first ,ithe+allocation or distribution of, tthe 
quantities of services rendered by the particular public exp- 
enditure programs to recipient individuals and/or families and, 
second, the value of these services, hereafter called the 
problem of benefit valuation. 

In most incidence studies the allocation of the services 
of public expenditure programs to the various income groups is 
made according to some assumptions about their relative con- 
Sumption of these services.(2) This is particularly true of 
general expenditures, that is, programs that provide public 
goods, such as national defence, available in equal amounts to 
all individuals. It is often true also of specific expendi- 
tures, that is, programs benefitting readily identifiable 
groups; for example, estimates of educational expenditure 
allocation may be made on the basis of school-age children in 
families. In the present study, however, more direct evidence 
is available. The merged OHIP-survey data set allows a 
straightforward identification of the individuals and their 
families receiving medical services. 

Injrth i shanAtyedise the iterms aurecapients {eand, "bene- 


ficiaries' will be used equivalently for technical reasons. It 


2 See Franzen et al. (1975) for a recent example. Note 
particularly how public expenditures on health and edu- 
cation are distributed to the different income groups. 
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is reasonable to regard the recipients, i.e. the consumers of 
medical services, as the primary beneficiaries of these 
services. But it could be argued, on the basis of the inter- 
dependence of utility functions or more specifically the issue 
of taxpayer preferences (as discussed in chapter 1), that they 
are not the only beneficiaries. Non-recipients of services, in 
theory at least, may benefit from the medical expenditures 
consumed by others. Technically, one way to incorporate these 
elements into an empirical study is to allocate only a pro- 
portion of the full benefits of the services to the recipients. 
The remainder can then be allocated to the other presumed 
beneficiaries. The conceptual and statistical difficulties in 
first estimating this remainder and then allocating a public 
good, or what has many of the characteristics of a-public aeod, 
are enormous. The task, for all intents: and purposes aie 
impossible. Thus the full value of the benefits of the ser- 
vices will be allocated to the recipients of the services. 
Ideally, ‘outputs' of the medical program are what should 
be valued in the current study. Since the ultimate objective 
of the health care services is to maintain, restore, or improve 
the health status of individuals, the output measures should be 
concerned with these things. However, ‘in the literature of 
medical care, and of hospitals in particular, the definition of 
output is not only unclear, diverse, conflicting, tautolog mec 
and @€phemeral, but according to Fuchs, there 1s youre 
agreement as to what, in principle, should be measured' (Berki, 
MS iy pO Mas As oe In the face of the notorious diftticulevesse. 
devising operational measures of health outputs,(3) many 
researchers have opted for various proxy measures. The use of 
the services provided by the health care system is one 
practical solution to the problem, although it has unavoidable 


limitations: for instance, services which may be 'unnecessary' 


3 There is an extensive, mainly theoretical, literature on 
health output measures. For a brief overview of the 
problems and issues involved see Lerner, Torrance, Gentry, 
and Mathews (1973). 
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or wrong from a medical viewpoint - a tonsillectomy being 
perirormmed Anstead’ of a hernialrepair: — would stills be 
considered outputs under this approach. 

Since there is an almost total lack of a market system for 
insured medical services there is no ready-made vector of 
market prices with which to value them. A common solution to 
this problem in incidence studies has been to use the cost of 
producing these services as a measure of their benefits (Prest, 
1968). While the benefit valuation problem is thus somewhat 
Simplified, it is by no means solved. In the case of hospital 
services, even reasonable cost estimates are not available, 
because of complex problems in defining and measuring hospital 
Omopuis ~end the: related) production. processes), ise. the 
quantities and combination of the various inputs from which 
Outputs derive. The only measure readily available is the 
hospital's per diem costs. 

Although the average cost per patient day is easily 
computed and generally accepted, under close examination it 
seems a gross and unrealistic measure. It covers only one 
aspect of hospital outputs, namely in-patient care, ignoring 
Out-patient care, research, education, and community services. 
Hospital accounting, in.Ontario:-is such that the share of total 
C@ats attributable *to a particular activity of the hospital) is 
difficult to determine. The per diem rates of hospitals that 
produce considerable educational, out-patient, research, and 
community services would be overstated relative to those that 
did very little in these areas. What's more, even if cost data 
could be related only to in-patient care, the patient-day is a 
far from homogeneous concept. Several studies have concluded 
that the considerable variation in case-mix between hospitals 
tee as significant determinant. of tinterhospital differences in 
cost per day and cost per case (Evans and Walker, 1972), as in 
the.age and sex pattern of discharges. Better measures of 
hospital benefits than average cost per patient-day must be 
established before a meaningful hospital benefit incidence 
analysis can be undertaken. Unfortunately, such measures could 


not be established for the current study, mainly because of the 
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lack of diagnostic information: As a result, this study is 
restricted to medical utilization. 

The problem of benefit valuation is much simpler in the 
case of medical services. All doctors are paid by the 
government at the rate of 90 per cent of the fee agreed to by 
the Ontario Medical Association and the provincial government 
for each of the medically necessary services covered under 
medicare (about 3,400 are listed in the schedule). The 
majority of doctors bill OHIP directly rather than the patient. 
These ‘opted-in' physicians accept the 90 per cent payment of 
fees as full payment for services rendered. The ‘opted-out' 
physicians, approximately 12 per cent of the total active 
practising physician population, bill their patients directly. 
They are allowed to charge more than the standard OMA fee for 
their services, provided that patients are given prior 
notification, but OHIP will reimburse the patient for only 90 
per cent of the standard OMA fee. The measure of benefits 
adopted here for the valuation exercise is what is called the 
‘public cost' of each service - that is, 90 per cent of the OMA 
schedule of fees. This must be distinguished from both the 
level of the schedule's fees and the total price in the case of 
opted-out physicians. The latter figure may involve private 
costs to the patients. 

Some more general arguments support the use of public cost 
as the measure of medical benefits. The current health care 
financing system can be said to involve a subsidy for the 
individual's demand for services. Subsidies and transfer 
payments are often treated as negative personal taxes in 
incidence studies (McLure, 1974). Abstracting from taxpayer 
benefits and externalities and given that average costs of 


providing specific services are constant(4) and provision of 


4 If average costs are constant, marginal costs are equal to 
average costs. Only then can the equality of the marginal 
costs to marginal benefits required for Pareto optimality 
lead to total costs being equal to total benefits being 
allocated to individuals and families. 
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services is efficient,(5) it can be assumed that at the margin 
the "subsidy is worth tovthe reciprent what it>* cost -the 
government. It is difficult to examine here how valid these 
assumptions are, particularly with the latter assumption, since 
by and large the political process of decision-making as well 
as) the? power o£) Certain: Health, care isuppliersmesuch', as 
Physicians and hospitals are what determine the over-all 
resource allocation between the health and non-health sectors. 

Another argument supporting the adopted measure of 
benefits is the following. The fee schedule represents, or at 
least approximates, market prices. While the fees are not 
determined between the true interplay of physician supply and 
patient demand preferences, it may be that the Ontario Medical 
Association, representing the physician as a group, and the 
government, representing the consuming public, approximate the 
market outcome through bilateral monopoly. Whether this is an 
accurate view of the fee schedule negotiation process, and how 
good an approximation to a market-determined final outcome this 
is, remain difficult questions. 

The benefit valuation procedure implicitly assumes that 
the recipient of the services would purchase the particular 
package of services at these prices if he were given the money 
equivalent of the estimated benefit to do so. However, the 
very existence of the subsidy encourages the consumption of 
these services. Indeed, this is the raison d'étre for the pre- 
ference for in-kind benefit programs, deriving from the 
conflicts between consumer-sovereignty and taxpayer-sovereignty 
discussed. in!’ chapter I. Another problem is ‘benefit 
Snatching,' particularly for low-income persons for whom the 
Pveer pub vic "provision, Of services simply replaces ithe 
assistance they would have received from price-discriminating 


physicians or other private sources. 


= "EEficient.” in the sense that resources are allocated 
efficiently between the health and non-health sectors. If 
the activity in question is overextended, marginal costs 
will exceed marginal benefits. The excess of costs over 
benefits is a waste - a welfare loss - and should not be 
allocated as benefits to recipients. 
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It could be argued that government expenditure on at least 
some medical (and hospital) services could be construed as 
investment in human capital (Spratt, 1975), thus affecting the 
G@istribution ,of: private incomes. in jthe. future. Only the 
consumption expenditure is correctly allocated to individuals 
or families during the period in which they are incurred.(6) 
This feature of health care services, while admittedly valid, 
is extremely difficult to incorporate in the current empirical 
analysis. .»First,;.it is very: difficult tovidentify which of sere 
Nanny <Serviees, OF COMPONENTS wor services one would regard as 
investment. Secondly, there are the inevitable problems in 
computing the present value of the prospective services to be 
imputed to their beneficiaries. These include, among others, 
decisions on the time horizon of the investment, the returns of 
the investment (it may be a good or a bad investment), and the 
discount rate. »- For an tllustration of the ~various. 1teaueq 
involved one need only consider how the same (investment) 
service would be treated if in one instance the recipient was a 
young man and in another a retired individual. 

Methods of benefit valuation other than the one adopted 
here are extremely difficult and largely unexplored. For 
example, an objective or independent measure of value could be 
used, such as the loss of work prevented, but that measure 
would be too gross for the valuation of the many services 
considered here. Under what has been called the 'behavioural' 
approach (de Wulf, 1974), the values of services provided by 
the public sector are judged by the beneficiaries, presumably 


through a survey questionnaire. One procedure is, as a first 


6 It should be noted that the problem discussed here, namely 
that some health services or components thereof should 
properly be viewed as investment goods and hence, their 
current costs should be accordingly adjusted, is not the 
same aS saying that the current analysis - is staticew (wc. 
covering’ one time period). Even in a static analysis the 
valuation exercise could conceivably incorporate the 
investment aspects of the expenditure program being exam- 
ined. Alternatively, even in a dynamic analysis it might 
be difficult or impractical to account for the investment 
aspects of public expenditure in the valuation exercise 
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approximation, to regard the public cost of services as the 
value of these services to their recipients. The; £h65 Ss 
approximation is then to be adjusted for the subjective 
valuation of these services by the beneficiaries. This is 
highly impractical, given the many hundreds of medical services 
under consideration. Moreover, consumer ignorance and 
uncertainties about the value of even the more commonly known 
services cast doubts on this approach. 

For us to take the benefit to the consumer of medical care 
services as equal to their cost to the government thus requires 
a number of heroic assumptions. This is not to say that the 
measure adopted here has no. meaning, merely that its 
deficiencies should be noted. Of all approaches to benefit 
valuation, the alternative adopted in this study is certainly 
the most practical. 

The results of a benefit incidence study vary in relation 
to the particular income concept and measure used in the 
analysis. That is, one may very well find a different pattern 
of incidence with gross income before exemptions, deductions, 
and taxation than with alternative measures of income, such as 
disposable income or taxable income. Furthermore, alternative 
income concepts could influence the results of the incidence 
study. Income may be defined narrowly as earned income or more 
comprehensively to include incomes in kind, transfer incomes 
such as family allowances and social assistance, income from 
various assets, and so on. However, the data are too limited 
to allow us to examine how sensitive the results of the current 
analysis might be to different measures and concepts of income. 

There are several problems with collecting income data 
through household interview. First, single-year survey data 
Steen contain wndividuals or families, whose, incomes are 
temporarily low or high, and current income positions being 
affected by many transitory factors. Thus it is quite possible 
for persons to be placed in a different income class from that 
determined on the basis of 'permanent income'. In the absence 
of panel or longitudinal surveys this deficiency is difficult 
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A particularly important case of -the problems discussed 
above is the existence of a positive relationship between poor 
health and consequent low earnings. A number of American 
studies have shown that the impact of poor health on income can 
beVarge (LUtte,. 197 5)% Income loss can result from the effects 
of poor health on all the components of earnings: labour force 
participation, weeks worked per year, hours worked per week, 
and earnings per hour. Also, there is a differential effect of 
poor health in’ terms of soc 1oeconomic ‘characteris UlCSeCmse re 
sick or disabled 

Those individuals or famiFies reporting signitveans 
short-run fluctuations in income could have been eliminated, 
but this was not done, because in the recent inflationary 
period it is not at all clear what’ "’siqnificant Eluctuatwoene 
would mean. Furthermore, such a procedure requires that the 
respondent understand what is asked, that the interviewer 
correctly communicate the issue, and that the respondents 
remember recent incomes. It could happen that an individual's 
current annual income does reflect permanent income, even 
though significantly different from last year's. The mere 
observation that income fluctuates does not help one decide 
whether or not current income is transitory. Secondly, the 
specific questions’ of the survey (numbers lla, llb;, lle; ote 
questionnaire in appendix C) ask for total income, defined to 
be all income before taxes and deductions of the registrant, 
spouse, and all OHIP family members. A detailed interview 
income questionnaire such as that used by Statistics Canada for 
the Survey of Consumer Finance was not used, because of survey 
time limitations. With the survey concentrated in May and the 
first two weeks of June, it was hoped that respondents would be 
more likely to remember gross income because they would have 
filed their income tax returns only a month or so earlier. 

As in most incidence studies, the choice of the relevant 
population unit of analysis depends upon data, policy, end 
procedural considerations. Administratively, the definition of 
the family unit for health insurance purposes in Ontario is 
husband, wife, and unmarried children under 21 not working on a 


full-time basis. Thus, all married persons +0f any age, sting 1 
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persons over 21, and full-time working single persons under 21 
are to be regarded as separate ‘family units'. Each of these 
families would have a registrant in whose name the insurance 
contract and OHIP number is registered. All members of the 
family are then covered by a single OHIP number. Since the 
information system is based on this number, a study using an 
economic or census definition of the family would involve 
numerous complications. These definitions of the family would 
require joining OHIP numbers, for instance. For a family to be 
eligible for the survey it had to have the same OHIP number 
effective over the twelve months of the study period. Also, 

Since the family unit may not have been stable over this 

period, data on changes in family size and composition were 

collected. 

in edgition, trom a policy standpoint, the Eamilyvor the 
individual may be the appropriate unit of analysis for the 
present study. While it is literally true that the individual 
is the beneficiary of medical services received, the 
externalities to the rest of the family members are obvious. 

Thus ‘from a financial point Of view the family benefits from 

not having to pay for medical bills for their dependents.(7) 
This chapter has described the data base (and certain 

conceptual problems relating to it) which is employed in 
subsequent chapters. It was shown that the OHIP medical 
services utilization files allow significant improvements over 
survey-derived utilization information: But thé OHIP files 
lack certain desirable family-characteristic information, and 
this was collected through a household survey. The following 
two chapters analyse these two data sets. 

7 Sea The amportance of the definition of the) family can be 
Shown as follows. If the “OHIP family unit of “analysis is 
broadened to include other 'family' members, say on the 
basis of an economic or census definition of the family, 
the distribution of the benefits could alter appreciably, 
at least for some groups (for example, those young OHIP 
families with parents over 65 years of age). This is not 
tO say that from a policy Standpoimt the OHLP detinat ion 
Of, the family is unsatastactony.. /ltemayube that publiie 


policy would regard aged parents (for health-cost purposes 
at least) as independent of the rest of their family. 
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Chapter 4 
Benefit incidence and utilization results 


Two main empirical conclusions result from the theoretical 
discussion in the previous chapter. THETEITPSE Vis , *AasrNebure 
Clo ia 507 conc Luded; 


Zo would appear tirat the estimatron “of beneert 
incidence is relatively straightforward statistical 
exercise, so far as benefits of specific expenditures 
are concerned, given the three assumptions mentioned 
above “(constant costs, Pareto-optimality and no 
technological externalities). One need only have 
reasonable indicators of the participation of various 
groups in the activity conveying the benefits, so that 
Wiemoecner tts (Can be allocated te the groups. 
Dirgemirry. aw the UWsSe™ or "Scarce data is “oOrten 
essential, but the conceptual issues seem clear-cut. 


One may wonder just what would constitute ‘reasonable 
tiasecators' fOr. ear benciit incidence analysis, of .specific 
expenditure programs. This question brings us to the second 
major empirical conclusion: the accuracy with which  ehe 
benefits are allocated to the appropriate groups is primarily 
dependent on the guality of the data available. The major 
dimensions of the quality of the data are the continuous time 
period covered, reliability, completeness and disaggregation 
and, spechaps most important, the precision in identifying the 
benciaciary population units. .Ultimately, the-quality of the 


data must be judged by the conclusions they allow. 
STATISTICAL ANALYSIS 


The «central. objective is. to relate quantities of medical 
foeveorces ana ttheir value tothe appropriately defined 
Permetictary populataon Mnits. The approach ‘taken in. this 
ehapter is one of cross-classification - the approach taken by 
Beck and Enterline in their studies (reviewed in chapter 2) and 
the conventional one in budget incidence studies. The meaning 
encwiamytativons of this method will be discussed ing the next 


chapter. 
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It has already been suggested that from an economic point 
of view the (OHIP) family is of prime interest as the unit of 
analysis. However, estimates are also presented Ofga per 
person per family basis. There are several reasons for doing 
so. First, the average OHIP family size varies considerably by 
the stratum it belongs’ to, defined -in terms, of the quantities 
of medical and hospital resources available in vermtouc 
locations in Ontario. Thus, the average OHIP family Size in 
the inadequate supply stratum was 3.45 persons, as compared to 
2.94 persons in the adequate supply stratum and 2.41 persons in 
the excess supply stratum. Secondly, the average OHIP family 
size also varies significantly by family income class. The 
average family size appears to increase with income class, the 
figures being 1.49 persons for the $0-3,99 income’ class, 1.98 
persons at S$4,000-7,999, 2.68 persons at $9,000-13,999, 3. 45meq 
$14,000-19,999, and 3.0 persons at $20,000 and over. Ther div, 
it would be interesting to compare the results of the present 
study with those established for Quebec by Enterline. Ets wild 
be recalled that his results were presented on a per person 
rather than on a per family basis. One way to standardize for 
the differences in the OHIP family size is to divide the 
various estimates for the family by the number of persons in 
it, thus establishing the per person per family estimates.(1l1) 
It will be apparent from the tables presented in this chapter 
that the benefit incidence estimates on a family basis, as 
compared with those on a per person per family basis, can be 
remarkably different. 

As explained in appendix D, the sample established by the 
household survey is not self-weighting. The assumption of 
equal probability of selection of each OHIP fami by tee 


province was deliberately contravened. Thus each observation 


i The results could not be presented on a strictiysper 
person basis. The two microdata -files compiled £6r the 
study could not be merged person by person because of 
technical difficulties. The estimates made on the two 
bases need not be the same, but they are expected to be 
much alike. 
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Gf the samples cannot be given an equal weight in the® analysis. 
The sample is not representative of the population(2) because 
the OHIP families in the high and low income classes were 
oversampled and those between were undersampled. Similarly, a 
larger-than-representative number of OHIP families were selec- 
ted in areas considered to have an inadequate availability of 
health-care “resources ( 3’) It is thus necessary to assign a 
weight to each OHIP family to decrease the over-all represen- 
tation of oversampled families and increase the representation 
of those undersampled. As discussed in appendix D, other 
reasons for assigning a weight to each family include unequal 
Selection rates ino the different strata and ‘substrata, 
household non-response, and OHIP family non-response. In the 
calculations of the average utilization or benefits of medical 
services by the various groups, it is the weighted sample that 
must be used. 

There are two important concerns in the analysis. The 
Srvcst its Situply “to quantrry “the thealth “eare’ utilization and 
benefits (the dependent variables) in terms of a number of 
population characteristics (the independent variables). The 
second is to examine the results for the existence of a rela- 
tionship between them.(4) Several statistical techniques are 
useful in investigating a relationship between the dependent 
and independent variables that have several values (for ex- 
ample, the six income classes used in this study). Central to 
all of them is, of course, the variance among the several class 
or cell means. The technique of evaluating significant rela- 
tionships adopted here is the analysis of variance. 


2 Beck examined his sample to see how representative it was 
of the Saskatchewan population. The Enterline study gives 
no indication, of having considered this issue at all. 


3 The main reason for disproportionate sampling is to reduce 
the risk of bias if a very small number of observations in 
certain cells of the sample are called for on the basis of 
a proportional or representative sample. 


4 As mentioned earlier, in many incidence studies of expen- 
were. Orocnams., ma relationshapvssmnot discovered) but 
simply assumed to exist. Having made the assumption, the 
Guantification (1.6. the allocation exercise) 1s carried 
Out subsequently. 


So 


In the tables» found in this) chapter .and,in “appendix acre 
F-statistic is the value of the “F-ratio: derived from tae 
analysis of variance.(5)- The twordegreeswof fréeedome-gamong 
and within - are given, and the significance levels are based 
on a two-tailed test. The analysis-of-variance method to test 
for, significance, assumes, that, the data are bothenormaiiy 
distributed within the various classes and homoscedastic, that 
is, variance tends to be the same in all classes. Fortunately, 
however, the’ technique as .generally consid erediitd sue 
sufficiently 'robust' or 'rugged* to provide a useful approx= 
imation even for wide departures from both normality and 


homoscedasticity (Suits, 1963). 
BENEFIT INCIDENCE RESULTS OF THE MEDICAL INSURANCE PROGRAM 


The information is in the form of physician claims made to 
OHIP for services given to patients covered under the program. 
The claims are based on the Ontario Medical Association's 
Schedule of Fees, May 1974, which lists and codes approximately 
3,400 services. In order to simphify the results nde 
reasons of confidentiality the various components of the 
information must be aggregated. The grouping of the particular 
services is suggested in the fee schedule itself. As well, 
advice was given by physicians employed by the Ministry of 
Health. 


5 The cross-tabulations and the analysis of variance test 
for significance yield identical results derivable from a 
regression (using weighted data of course) of the general 
form X = A+bY;y. The variable X may be any of the “depen 
dent variables svecified in the tables of the chapter. 
The varlable Y; can be all but ‘one of “the “valWes sea eee 
independent variables. For example, if Y represents 
income class, only five classes may be specified. The 
constant A will then represent the average value of the 
dependent variable for the missing income class. The 
constant plus the coefficients on the Y variables will 
thus be the estimates for each income class. The 
regression will also have an F-statistic for two degrees 
of freedom. The estimates of X by income cHlageyy 7. 
F-statistics, and the degrees of freedom in’ ties tao 
approaches are exactly the same. For an explanation of 
the connection between analysis of variance and regression 
see Goldberger (1964). 
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The information can be broken down into the type of ser- 
vice given, the provider of that service, the location, and the 
cost. Appendix E provides a detailed itemization of the nature 
and content of the various categories of services and physi- 
cians encountered. It also provides an explanation of how the 
medical claim data were grouped together to yield aggregated 
data. The medical services are grouped into seven categories 
as follows: minor surgery; major surgery; x-rays, labs, and 
nuclear medicine; diagnostic and therapeutic procedures; 
obstetrics-gynecology and birth services; visits; and practi- 
tioner services. Physicians are divided between primary care 
and Tspecialiasts. «Primary -care whysieciansy include not: onky 
general practitioners but pediatricians, internists, and 
gynecologist-obstetricians as well, all other physicians being 
deemed specialists. The classification can be determined by 
the specialist code from the claims records. 

There are seven different locations of interest: office, 
Out-patient department, hospital, clinic, home, emergency 
department, and other institutions. The appropriate site of 
service is occasionally determined indirectly through the fee 
code prefix, the type of clinic (hospital association, depart- 
mental, other), or the presence of a hospital number. 

As discussed above, only the public cost of the medical 
service is of interest for the purposes of the incidence study, 
and it is defined simply as 90 per cent of the OMA fee listed 
in the schedule for each service. 

The results of the statistical analysis concerning, the 
medical insurance plan are presented in Tables 7 to 18 and 
appendix Tables B2 to B8. The abbreviations used are as fol- 
lows: Enc stands for physician encounters; Lab for laboratory 
X-ray, radiological, and other services; DTP for diagnostic and 
theraupeutic procedures; Birth for birth and gynecological ser- 
faces eeMin. Surg om Min. S.. for minorisurgerysa MagiwrSuvge! or 
Nag. —-S: for imajorssungery; PC for public cost (asi defined an 
Pai eochapter) 7 Prim for Services rrendened by pramary 
physicians: and Spec for services rendered by specialists and 


practitioners (as defined in appendix E). The following 
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conventions are adopted as well: PC, Min. Sur. (with a comma 
after .PC),means the total public costs for tablenminormisur gaa 
- Services: |PC/Min. ‘Surg. (with a solidusraiter: PC) means, puree 


cost per minor surgery service. 
INCIDENCE AND UTILIZATION RESULTS 


The order in which the many tables presented in this 
chapter appear follows roughly the order of interest of public 
finance economists, concerned mainly withwbenefiat incidences 
These interests run parallel to the interest of health care 
researchers principally interested in utilization results. 
Thus the table depicting the distribution of medical services 
and benefits by family income class is presented first, 
followed by tables showing the distribution in terms of the age 
and income class of the beneficiaries. Subsequently, the 
medical benefits and utilization by family size are presented. 
Later the distribution of medical benefits by family location, 
i.e. the residence of the family in terms of the three care 
resources supply strata, are provided. These are followed by 
the distribution of medical, services: in terms of thecshtemon 
service received (for example, hospital, doctor's ,o0ffieeer 
emergency, oOut-patient, etc.) by families in the different 
income classes. Finally, two tables show the distribution of 
benefits in terms of two indicators of the socioeconomic status 
of the family, indicators used as alternatives to the family 
income variable in some studies. 

Table 7 shows signficant differences in the benefits 
received by OHIP families when they are grouped by family 
income class. Average medical costs per family range from a 
low of $145 for families in the $4,000-7,999 income class to 
over $250 for families in $14,000-and-over income classes. (It 
will be recalled that the cost of medical services is regarded 
as the value of the services to the recipient family in this 
analysis.) This difference is also apparent in Most [om ttn 
components or categories of the medical services, physician 


visits, laboratory and X-ray services, minor surgery, and major 
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Surgery. It will be noted too that the pattern or incidence of 
Penetieeby meone iclassis’not the same for each type of 
medical service. For example, the middle-income group ($8,000- 
13,999) have relatively higher average family benefits for 
birth and gynecological services and diagnostic and therapeutic 
services than other income groups. For, all. other types of 
services, the greatest beneficiaries are either in the $14,000- 
19,999 or in the $20,000—and-over income’ classes. A few of the 
Gbserved ditferences are, of course, relatively easy to 
explain. Thus the relatively low benefits for birth-related 
services to families in the lowest income class is no doubt due 
Portne tact. that most of the persons an. this .class are -ecither 
Single or older retired persons over sixty-five. However, it 
is beyond the scope of the study to explain why the apparent 
differences indicated in Table 7 exists for the other groups of 
services. 

The benefit incidence results, expressed in current dollar 
terms, conform to the utilization results expressed in terms of 
physician encounters, services, and the seven categories of 
services presented in Table 7. These seven general categories 
¢over a Myriad of specific services varying in terms of the 
fees chargeable by physicians. Thus it would be interesting to 
discover whether there are any significant differences in the 
average costliness of the services consumed by various 
subgroups. The results in Table 7 suggest that there are. For 
example, the cost per service (aggregated over all components) 
appears to be positively related to income class, with a low of 
ao,23) £Or families: in thei.S0-3,999 income*class to a high, of 
fa0.75 for families-in the $20,000-and-over income class 
Samar ly, cost. per encounter and, :cost per wWisit gareualso 
positively related to income class. There may be significant 
differences in the medical problems between the various income 
groups, but. a more plausible explanationtis. that, the. higher 
income groups are more likely than lower-income groups to see 
specialists rather than general practitioners. As seen earlier 
in Table 4, Beck and Horne (1976) show that for Saskatchewan 


the higher income groups not ‘only enjoyed greater dollar 
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benefits from the medical insurance program but also had a 
relatively (greater ypropomtion Of these benefits through 
services provided by specialists; in the next chapter similar 
evidence for Ontario will appear. In this connection it should 
bernoted that in) Ontario specialists ordinarily have higher 
charges for services than general practitioners. 

It was noted before that the OHIP family size seems to be 
correlated with family income class. Given the definition of 
Biey VL Pyfambly this asenot too surprising. ~The OHIP families 
whose head 1s;'aged over sixty-five are not. likely to have 
unmarried and unemployed children under twenty-one. 
Furthermore, the survey data also revealed that such OHIP 
family units are likely to be in the lowest income class, which 
aesOunas sche “highest proportion of ‘singhe;, unattached 
individuals (probably including students and single mothers for 
instance). 

When the differences in OHIP family size are taken into 
account, the benefit estimates on a per person per family basis 
show a negative relationship to income class, with $98.96 per 
person in the lowest income group and $79.78 per person in the 
highest (Table 8). This negative relationship also holds when 
considering physician encounters or services; thus a person in 
the lowest income class receives an average 11.21 services per 
year, whereas someone in the highest income class receives an 
average of 7.81 services. 

The results presented in Tables 7 and 8 illustrate the 
importance of specifying the population unit when studying 
utilization. Inconsistencies between the findings of different 
Seud@es! can) bee partly due to different definitions ofthe 
family.) However, im terms: of) benefit incidence, while the 
lowest income groups do receive relatively more benefits, there 
Boenoe Staerstically “significantwdreterence samonge the: other 
meome: classes. “The reason for the iansignificant differences, 
despite the greater difference in the utilization of services, 
is presumably the different composition and costliness of the 


services consumed by the higher income groups. 


67 


Tables 9 and 10° present-summary results >of #¢rcee- 
tabulating the utilization of physican services and the public 
costs of these services associated with specific members of the 
OHIP family rather than with the family unit as a whole. These 
data are derived from Tables Bl to B8. 

The utilization and benefit estimates per family and per 
child for those families with children are presented in Tables 
9 and 10, with more detailed information in "Tablés Bil -andy 62. 
The results are similar in both cases, with the lowest ancome 
class children receiving more benefits than children of other 
income groups. On both the per family and per child basis, one 
observes what will be called as check-mark distribution, for 
services, encounters, and public cost of: medical services by 
income class; such a distribution shows children in ‘thes lowes? 
income group receiving the greatest benefits or as the greatest 
users of medical care services, while for the rest of the 
income scale a positive relationship exists between use (or 
benefits) and income class. Tables Bl and B2 also show a 
Significant difference in the average costliness of the 
services received by children in the different income groups, 
the costs being highest for the children in $20,000-and-over 
group. The check-mark distribution is most pronounced when the 
costs of specialists' services are considered. 

The average utilization of medical services by adults 
between twenty-two and forty years of age by sex is presented 
in Tables B3 and B4. As expected, females are, on average, 
higher users and beneficiaries of medical services than males. 
This is no doubt due ‘to»their need for maternveayeeee 
qQynecological services. The great discrepancy in the 
Specialist encounters, specialist costs, and over-all benefits 
received between females in the income range $0 to $7,999 and 
those above is probably due to differences in such services and 
is presumably related to the average family size differences 
between these income groups. On a per person basis the females 
in this age group and in the income range exceeding $8,000 
receive the highest average benefits of any age group in that 


income range. 
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For persons between the ages of forty and sixty-five (see 
Tables B5 and B6é) the picture of the utilization and benefits 
of medical services is the mirror image of the relationship 
Found formchildren,; that is,,asreverse of the check-mark 
relationship is evident for total benefits on a per family and 
per person per family basis. The lowest-income individuals are 
the greatest users and beneficiaries of medical services, with 
use and benefits decreasing with income except for the highest 
income groups. 

There was no significant difference discovered in the use 
and benefits received for persons aged sixty-five and over. 
The subsample of families with persons in this age bracket is 
rather small, and the variance around the estimates (means) was 
considerable. Even when grouped into larger income classes no 
Significant differences were found on either a family or a per 
person per family basis. The detailed information on the 
utilization, benefits and the sample size is given in Tables B7 
and B8. 

It is interesting to note for the whcle sample a positive 
association between utilization and age. This conforms with 
Enterline's results presented in Table 2. This association 
does not hold for all income classes, however. For example, 
persons between forty and sixty-five years of age in the income 
class $0 - 3,999 receive greater number of services and dollar 
benefits than any other age group in that income class. 

The benefits received and utilization of medical services 
are significantly different across OHIP families of different 
sizes. This is hardly surprising; one expects larger families 
to have.more. physician encounters and services, and hence 
higher benefits per family, than smaller families. Table ll 
remlects.this. Single person families receive ;thesileast 
penefits, followed by married couples with no -children™ 
Slightly higher benefits are received by single parent families 
with unmarried, not fully employed children under twenty-one. 
his distribution by family isize is true form encounters, all 


services, specialists' and general practitioners' services, and 
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benefits. It is interesting to note “that the cost ieee. 
encounter or cost per service is Significantly lower for a 
single-person OHIP family “relative to) othereftamily sizes. 
Also, there is very little difference in the costliness of 
services received by these families. 

The pér capita’ utilization’ and benefats (ob medreat 
services by family size presents a far different picture than 
the one outlined above. Table 12 shows that the single-person 
OHIP family is the greatest user and beneficiary of the medical 
insurance program, followed by persons who are married with no 
children. Indeed, the pattern of utilization and benefits per 
capita is almost the reverse of that obtained for families, 
except for the position of the one-parent family with children 
and the two-parent families with one or two children. The data 
Suggest that as family size increases the family utilization of 
medical services increases also, but less than proportionately. 

As discussed in appendix D, OHIP families in locations 
where hospital facilities or physicians were relatively scarce 
were expected to have a lower rate of utilization of medical 
services and hence lower benefits. However, Table 13 suggests 
no significant difference in the utilization or the benefits 
per family in the three availability strata. Despite the mean 
use and benefits favouring the family in the inadequate 
availability stratum (!) there was such a high variation within 
each stratum that the differences in the means could not be 
Said peo berisi git ean t.. Nevertheless, the results are 
Surprising at first glance. One explanation for them is that 
the average family sizes of the weighted sample in the three 
avallabiUrey strata are gqubte drrrerent: 3 45° nee 
inadequate stratum, 2.94 in the adequate stratum, and 2.41 in 
the excess stratum. One reason for these differences may be 
the fact that 33 per cent of the weighted number of Oni 
families in the excess stratum are single-person families, 
compared to 19 per cent in the adequate stratum and only 15 per 
cent in the inadequate stratum. Only 8 per cent of families in 
the excess stratum have five persons or more, compared to 16 


per cent in the adequate stratum and 25 per cent ernie. 7 
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TABLE 13: Average utilization and costs of medical services 


per family in three health-care-availability areas 


Availability 


strata/items Inadequate Adequate Excess F-statistic 

Encounters 20s ON eu ad ies ikaw 

Services 23.08 PAWERE Ys) 22.399 0.49 

Visits 14.01 eet di .33 LeU 

Prim Enc is wee) 14.63 12 535 2226 

Spec Enc ene he 4.59 4.78 Of 

Serv/Enc aX) LOD Lr seLey 1.94 

Costs {'S') 

PO aS Tts PAS ress LOC. 32 Oe 0.20 

PC, Prim 45%. O02 1297, 24 Lio L2 0.90 

PO. wpec O54 BS. '6) So. 97 On 13 

PC ZA oiled 214691 209.10 O13 

N(weighted) 20 768 499 y ed, 260 

N (observed ) 223 687 370 et Se pas 
NOTE: Degrees of freedom: between 2, within 1287. N is 


the number of sample families in the availability-of- 
health-care-resources strata. 


effe 


inadequate stratum. Bearing in mind the results of use by 
family size and per person per family presented in Tables ll 
and 12, the apparently higher (though insignificantly so) 
utilization and benefits by OHIP families in the inadequate and 
adequate strata compared to those in the excess stratum may not 
be too surprising. 

Family size seems to constitute the major difference 
between the three strata. The survey data suggested that the 
average age distribution of the head of the OHIP family does 
not appear to be significantly different between the strata. 
Also, except for the fact that a greater proportion of families 
in the inadequate and adequate strata are in the lowest income 
class relative to the excess stratum, the family income 
differences between the strata were not markedly different. 
About one-quarter of all families have incomes below $8,000 in 
each of the strata. The average family incomes of the weighted 
number of families in the three areas, using the midpoints of 
the income range as the average income per family,(6) were 
close: $13,600 in the inadequate stratum, $14,000" fire 
excess stratum, and $14,260 in the adequate stratum. 

Standardizing for the differences in family size in the 
three strata yields the utilization and benefit estimates on a 
per person per family basis presented in Table 14. The results 
are consistent with the expectation that persons in the excess 
strata receive more services and benefits than those in the 
other strata. No significant difference was found between 
primary care and specialist physician services. The latter, of 
course, are costlier than the former. 

Some doubt must be cast on the accuracy of the results in 
Tables 15 and 16, which show the use and benefits of medical 
services by site of service for families or persone wan 


different income classes. The medical claims from which the 


6 The income ranges used were those adopted in the 
questionnaire (see appendix E) and not the broader ranges 
used in the analysis in this chapter. The midpoint for 
the $20,000+ was assumed to be $22,500. OHTP@tanr ree 
with unknown incomes were not considered in the calcula- 
tLvons:. 
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TABLE 14: Average utilization and costs of medical services 
per person per family in three health-care- 


availability areas 


Availability 

strata/items Inadequate Adequate Excess F-statistic 
Encounters 6.85 Vane CAARS2S. ee 
Services tel6 8.09 10.55 3.01" 
Visits 4.74 5-05 Detho Oho 
Prim Enc 528 S95 SS) Sa eh’) Ons 
Spec Enc Lo) A PRE Pe, oie 
Costs <5) 

Pe Visits 37.44 38.60 46.16 34335 
PC, tam 44.83 46.95 52 104 i. OS 
PC, Spec 20S S129 43.50 Sys ets 
PC 714.59 78.24 96.43 SOWA ee 
N( weighted) 20 768 499 y = 1,288 
N (observed ) Do0 687 a0 w= 1, 290 


* significance level of 0.01 
+ =—significance level of 0.05 


NOTE: see also notes to Table 13. 
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utilization data are derived do not indicate precisely the 
place where the services were rendered, and the conventions 
used in processing the data were no more than educated guesses. 
The results are likely to be highly sensitive to these 
conventions. The site-of-service information for office, and 
hospital Services is more reliable than Jthat for-clinic, 
emergency, and out-patient department services.(7) 

The tables show that the poorest families make 
Significantly greater use of medical services in hospitals than 
other income groups. It will be recalled that Beck found this 
to be true in Saskatchewan. Bor services. rendéered in 
physicians' offices there appears to be a positive relationship 
between utilization per family (in terms of encounters and 
over=all physician services): and income’ class... Such’ wa 
relationship is also evident for the benefits of such services, 
which for the average family range from about $45 per family 
for the lowest income class to a high of about $113 per family 
for the highest income class. For physician services received 
by persons in their own homes, the data indicate very little 
difference in encounters, services, or costs of services 
received by families in the different income groups. 

A number of utilization studies have used alternative 
measures of the socioeconomic status of families in addition 
ton. Or instead of, the family income measure, Table 17 
presents the utilization and benefits of medical services per 
family by the registrant's - regarded here as the family head's 
- Blishen score. The latter is an index of socioeconomic class 
based on the registrant's occupational, income, and educational 


characteristics.(8) Table 18 presents the medical utilization 


‘i Only "the rel beabilitysof: 'thesinformation on location, of 
services is being questioned. The cost data associated 
with the services, the services themselves, and the type 
of physician rendering the services are considered to be 
highly reliable. 


8 The methodology of establishing a Blishen score in the 
Current “analysis is’ described in Blishen? (1958). The 
Blishen score was assigned to each registrant by the 
Survey Research Centre, York University. 
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and benefits data on the basis of four groups of the Statistics 
Canada (1973) occupational codes. established) fOr eaae 
registrant. The criteria used in the grouping of codes were 
homogeneity of the work performed, of educational requirements 
of the occupation, of work environment, “and ‘Of indvetwaea! 
processes related to the occupation. A fair amount of judgment 
is unavoidable in such an exercise. As to whether alternative 
measures of socioeconomic class would yield over-all results 
Similar to or different than those ‘founded on family 
income,(9) Tables 17 and 18 suggest that other measures would 


bring similar results. 


9 There is of course a high degree of correlation between 
education, occupation, and income, and the results are 
expected to be similar. The results merely confirm this 
expectation and provide some comfort that the one-year 
income data collected through a survey may not be grossly 
erroneous due to numerous transitory factors. 
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Chapter 5 


Determinants of medical care utilization and alternative 
benefit incidence estimates 


Hoe findings In the previous chapter are surprising. 
Under a universal, free, public insurance system one might have 
expected a relatively even distribution of benefits by income 
Ciess, OF On the assumption ‘of a higher level of morbidity 
among the poor, perhaps even one favouring the lower income 
classes. Yet except for the lowest income class, average medi- 
cal benefits actually increase with family income. 

Why does the distribution of benefits from the medical 
insurance plan in Ontario apparently favour the rich? Some of 
the answers have already been suggested. In part this distri- 
bution was due to the differences in the average OHIP family 
muze. DY Income «lass . Then too, the relatively greater 
proportion of married women of child-bearing age in the middle 
and upper classes is another reason. In the lowest income 
elass the greater proportion of persons over the age of 
Sixty-five helps to’ explain the high benefit levels there. 
However, the analysis above did not attempt to discover the 
distribution in family medical benefits if all of these factors 
were taken into account simultaneously. Nor did the analysis 
even address the issue of whether or not the family income 
variable itself may explain the observed distribution. 

has, important (to note carefully both the “empirical 
question and the statistical methods. The basic objective is 
Pomaiecover the average “benefits” for OHIP famrlies Aan the 
different income classes. The results of the analysis are 
essentially descriptive, not analytical. More specifically, 
the question of benefit incidence is quite different from the 
auestion whether or not. income. .is..an.important factor an 
MerLermianing: the families" utilization of medical care. 
Policy-makers are interested not only in how benefits from the 


health program are distributed among participants by income 
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class but also in whether income remains an important factor in 
the utilization of services under a universal ,. free, pubic 
insurance system. 

The conventional method of analysis for incidence iis 
cross-tabulation. However, when the OHIP families are grouped 
by family income’ class they cannot be, expected) tor bemomaay 
comparable in terms of other socioeconomic and demographic 
characteristics. that might. explain medical care utilization as 


the family income class of the population were all that 


Mattered - a common, if implicit, assumption in many incidence 
studies - then the incidence estimates of the previous chapter 
would suffice. But what would be the benefit distribution if 


the OHIP families were grouped by income class after being made 
'similar' or ‘comparable’ in terms of demographic’ factors, tor 
instance? For that the incidence estimates of the previous 
chapter will not do. Alternative estimates must be established 
to remove entirely the effects of other variables and thus 
isolate the effects of income alone on the utilization of 
medical care. .The problem is one of statistical controtmoe 
standardization. 

Cross-tabulation and multiple regression analysis are both 
means to this end. In the current analysis, standardization is 
much more difficult through cross-tabulation because of uhe 
limitations of the isemp.le (size. In any.case, muhttpge 
regression analysis is superior in allowing a greater number of 
independent variables (and more levels of each variable if 
desired) for a given sample size than cross-tabulation.(1l) The 
disadvantages of regression analysis are that it is more 
arduous and complex and that it typically involves assumptions 
about the relationships between the dependent and independent 
variables and among the independent variables. 

In this chapter an attempt is made to examine the 


utilization, of health care services in terms of a Varietyeor 


i For an example of a study using both cross-tabulation and 
multiple regression analysis on cross-section sample data 
see Hardin and Borus (1971). 
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independent variables generated by the survey data. Through 
multivariate techniques it is possible to explore utilization 
behaviour in such questions as the relative independent impor- 
tance of various determinant factors, the magnitude and 
adgrection of théeiry influence, “and the extent of interaction 
effects between certain independent variables. 

Bie purpose ORF tha ss chapver We in part to conduct +a 
determinant study, as this type of analysis is often called, as 
distinct from the incidence analysis of the previous chapter. 
BUtMAtSe additional purpose is toricaution against making 
Simplistic inferences from the incidence results, particularly 
about the effects of income on the use of medical services. A 
third objective of the regression analysis is to help explain 
some of the incidence results presented above; the regression 
analysis will allow comparison of alternative benefit incidence 


estimates with those in the previous chapter. 
MODEL AND METHODOLOGY 


The general hypothesis in the regression analysis is that 
the OHIP family medical benefits are a function of a variety of 
factors, including the usual economic, social, and demographic 
variables. We do not need to identify in detail the multitude 
of independent determinants that could explain differences in 
Bhesutear zation of medical services. Rather, the analysis 
focuses on those variables that were of particular interest in 
the incidence analysis. Nevertheless, all variables must be 
included if the effects of some of them, such as income, family 
size, location, and age, are to be isolated accurately. While 
these variables are of interest in their own right, the most 
important reason for their inclusion is that failure’ to take 
Bhem into account, wowld result sin biased yand otherwise 
misleading results. 

A single-equation regression model is used. The dependent 
variable in the analysis may be specified by any one of three 
alternatives: the expenditure or benefits per family (equal of 


course to the public cost per family as discussed); the medical 
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services per family; or physician encounters per family.(2) 
The values of these dependent variables are for the twelve- 
month period of the study. The unit of observation is the OHIP 
family. However defined, the dependent variable is always 
specified to be continuous. The analysis is performed using 
the weighted sample. 

The independent variables are all dummy variables.(3) A 
dummy specification is the only way to represent some of the 
qualitative variables, such as sex and labour force status, and 
is usually the way to represent variables: such as location or 
when it is thought that only broad groupings of the independent 
variable are relevant.(4) However, our primary interest is in 
the differential utilization or, benefits in terms of fame, 
income, age of family head, family size, and so forth, even 
variables that could be continuous are specified in a dummy 
form. There are several advantages to this approach. If age 
Or income were treated as a continuous variabley fic 
coefficient would only show the effect on the average of one 
unit change in income or age, assuming the relationships to be 
linear. When there is no strong theoretical reason for 
assuming a linear relationship, or for that matter any other 


specific functional form, vhth.is! preferable to semaine 


y No matter which alternative is analysed, several 
breakdowns of the dependent variable could be used in the 
model. For instance, one could use total, or general 
practitioner, or specialist encounters as the dependent 
variable. 


3 A regression analysis in which the independent variables 
are all dummy variables is equivalent to analysis of 
variance (ANOVA). For a concrete “illustration 7one. oe 
ANOVA is equivalent to regression using dummy variables 
only, see Wonnacott and Wonnacott (1969, chap. 10). 


4 For present purposes it is not necessary, nor are there 
very good reasons, to specify the dependent variables in 
dummy form. However, a regression analysis couldm@tie 
conducted where the dependent variable is a dichotomy. 
For the way such, an analysis may be, .condmctéceiama 
interpreted see Orcutt et al. (1961). For a review of the 
estimation methods proposed to analyse the variation of 
dichotomous dependent variables see Goldfeld and Quandt 
C197 27 "Chae. 4). 
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Veaptooles;,; suncesthey allow for non-linearities’ in the 
relatronshups. “~The regqressionwcoctficréents are ‘“free" to 
reflect any curvilinearity in the relationship.(5) hy wet rect, 
a dummy specification of a variable approximates a curvilinear 
relationship by a step function. A further advantage of dummy 
variables 1s) that they permit asflexible handling of missing 
information. A separate dummy variable accounts for the ‘not 
ascertained' or ‘unknown' cases of each classification or 
interval code. This saves all the other information available 
about these cases, and may even indicate whether there is 
something peculiar about those who did not answer a particular 
question. Most important, however, the dummy form of the 
variables permits a fairly straightforward comparison with the 
benefite incidence’ results of the “previous chapter. The 
estimation technique used in the analysis is ordinary least 
Squares. A regression of the dependent variables on all dummy 
variables yields coefficients which are deviations from the 
intercept. These can then be used to derive the cell means 
(Johnston, 1960). 

Purists from the regression school may wonder about the 
assumptions of normally distributed explanatory variables. 
Specifically, how can a variable which takes only the values 0 
BnoeaepDe normally distributed? ‘Actually regression, 
particularly if interpreted in terms of power in reducing 
unexplained variance, not as a set of significance tests, is 
bebatively robust undertdepartures from’ thisonormality 
assumption. Trouble arises when for some subclass almost 
everyone is either 0 (no cases, so high sampling variability) 
or 1 (no variance, so no explanatory power) but these problems 
become obvious if the tables give the number of cases' (Lansing 
ana wiOngar, SLOP. S27). Such phenomena do occur in survey 
research, as will be evident from the few examples cited later 
on. Such variables were thus not’ included in the regression 


analysis. 


5 See Goldberger (1964, 218-27) for a detailed discussion of 
the technique. 
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The question often arises whether valuable information is 
not lost by converting'a numerical’variable into laveeu Of 
subclasses which are assigned dummy variables. Is the 
flexibility (non-linearity) allowed achieved with a great loss 
in precision?’ “This »problem: ih sthes present, con te steerer ne. 
serious, because most of the variables are not in a continuous 
form anyway.(6) In any case, ‘with most survey data, errors Of 
measurement are sufficiently large that some of the "lost 
precision" is spurious, and the extreme cases which tend to 
dominate the results of numerical least-squares estimates, are 
particularly likely to contain either conceptual or measurement 
CHEO CS” CRD I KAS 2S: )e< For example, uSing a single dummy 
variable for everyone who took more than thirty minutes to 
travel to the doctor's office may keep a person coded as having 
taken 3.0 hours (perhaps erroneously) from dominating the 
estimates. 

The relationship of the dependent variable to the several 
independent variables may be characterized by whether the size 
of the effect exerted by one independent variable depends on 
the value of another. One inevitable problem encountered in 
the powerful simultaneous determination of the effects of many 
variables in multiple regression analysis is the required 
assumption of additivity and universality. That is, a variable 
which affects the dependent variable does so with the same 
impact in all the parts of the population, so that its effects 
can be added to the effects of other variables. Many studies 
of medical care utilization,impose this restrictibonmoneeese 
analysis. 

The independent variables used here are unlikely to have a 
unique effect isolated from others. The additivity assumption 
is very powerful statistically in reducing complexity, GaGea- 
petusually Viotated ine ehe realewor ds EcOnGmic, 


socioeconomic, and demographic variables typically interact. 


6 The only variables that could be used in a continuous form 
are age, time (waiting time at doctor's office, travel 
time to physician), and travel distance to physician and 
hospital. 
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Two independent variables are said to interact when the effect 
of one independent variable depends on the value of another. 
Results are more meaningful and less likely to be misleading 
when these interactions are incorporated into the analysis. 
ineced,, fOr this vedson alone tthere: is) menimelin! specifying 
variables. 

Leeisysmpossable,, Ofcourse, tortake tiulel -account’ of salt 
interacting variables. The possibilities are astronomical, 
particularly if one allows for higher-order interactions (i.e. 
if the effect of one variable depends on the value of two or 
more independent variables). Iny this; studyq only a Pimited 
number of interactions suggested by intuition, reason, or other 
utilization studies, are examined.(7) 

As will be evident later, the dummy variable approach can 
be readily extended to incorporate these interaction effects. 
In essence, a new variable is defined in terms of a combination 
of two independent variables. The approach does require 
extensive survey observations, however. Care must be taken to 
assure that sufficient observations are represented by the 
dummy interaction variables to provide reliable estimates of 
the mean values (Johnston, 1960, 227). Otherwise, as we have 
seen, there is a problem of very high sampling variability or 
no explanatory power. 

The following definitions of the vardousi-independent 


variables are used in the regression analysis: 


INCL 1 if family income is greater than or equal to $0 and 
less than or equal to $3,999; 0 otherwise. 

INC2 1 if family income is greater than or equal to $4,000 
and less «than or equal to $7,999; 0 otherwise: 

INC3: 1 if family income is greater than or equal to $8,000 


and dless)ithah sor- equal to $3 7999750 “otherwise. 


| Running separate regressions on subgroups of the sample is 
a cumbersome, time-consuming, and expensive way to look 
for interactions among variables. For what is involved in 
a more systematic search for interactions see Sonquist and 
Morgan (1964). 


Oo 


INC4 


INC5 


INC6 
INDO 


ADEQ 


EXSS 


FAML 


FAM2 


FAM3 


FAM4 


FAM5 


HAGE1 


HAGE2 


HAGE3 


HAGE4 


SAGE1 


SAGE2 


SAGE3 
SEDUIL 


1 af family ‘income ‘is-Greater than or equal ae. 
Sil4,000 of) less than ortequra Ul etoss 19 oo 
otherwise. 

l it family wncomey is greater’ than) tor segua wace 
$20,000; 0 otherwise. 

1 if family income is not known; O otherwise. 

1 if family is resident in an inadequately supplied 
area in terms of health care resources; 0 otherwise. 
1 if family is from an adequately ‘supplied areasaG 
otherwise. 

l if family is from an-cexcess supplied areas. 
otherwise. 

1 if OHIP family consists of @ i married couple witiene 
children; 0 otherwise. 

l} if OHIP family ‘consists of a married’ coUupleswuen 
One or two children; 0 otherwise. 

Lk af OHIP family consists of @.married |) coupTegwi.n 
three or more children; 0 otherwise. 

1 if OHIP ‘family consists of one person only eae 
otherwise. 

1 if OHEP family consists of*arsingle paren Gwe 
children; 0 otherwise. 

1 if head of OHIP family is of 18 to 34 years of age; 
0 otherwise. 

1 if head of OHIP family is of 35 to’ 49 years Giwage- 
0 otherwise. 

1 if head of OHIP family-is of 50 to 64 years Ofmage. 
0 otherwise. 

l>if head of OHIP £amily is of 65 years Of @aqemon 
more; 0 otherwise. 

1 if spouse is between 18 and 44 years of age; 0 
otherwise. 

l1 if spouse is between 45 and 64 years of age; 0 
otherwise. 

1 if spouse is 65 years of age or more; 0 otherwise. 


1 if spouse has not passed high school; 0 otherwise. 


o2 


SEDU2 


SEDU3 


SEDU4 


HEDU1L 


HEDU2 


HE DU3 


HEDU4 


WAITIL 


WAIT2 


WAIT3 


WAIT4 


TRAVIL 


TRAV2 
TRAV3 


TRAV4 
NRDOC 


RDOC 


REMP 1 


REMP2 


REMP3 


REMP4 


iif vspouse has only graduated from high, school: 0 
otherwise. 

1 if spouse has technical training or some college or 
university education; 0 otherwise. 

1 if spouse has graduated with a university degree; 0 
otherwise. 

Petr head or tramily has; not passed high school: 0 
otherwise. 

1 if head of family has only graduated from high 
school; 0 otherwise. 

f it nead “or tTamily has technical training or Some 
college or university education; 0 otherwise. 

1 if head of family has graduated with university 
degree; 0 otherwise. 

1 Ase Manu vest wamived sAt.doctoris off ice {is <f)isinw0 
otherwise. ‘ 

ivi waleing @time. 1 > s%and = 'l5 mans 0) otherwise . 

To atewarting ttime ts2.15 and) <230imin;) 0 otherwise. 

1 if waiting time is > 30 minutes; 0 otherwise. 

Maine rav.e 1, sor me: vomdoctor’ Si-of fice 1 Syed Gin; 40 
otherwise. 

Init. teevel time ws: > and) < 15 minutes; 0) otherwise. 
Pee etravic Wetman ste s5 sand cars 0 pm ince s 5 0 
otherwise. 

1 if travel time is >30 minutes; 0 otherwise. 

it any Of vegustrant, spouse, orxchaldrenm cdo not 
have a regular physician to visit; 0 otherwise. 

1 if the family members do have a regular physician 
LO WAST ts £0 Gereriises 

Il a1£ head of family is self-employed or employed 
full-time; 0 otherwise. 

lJ it thead of family is employed part-time, Taid off, 
Or unemployed; 0 otherwise. 

ibpiifenead “of -tamily iserebiredmoredmus abied.: 0 
otherwise. 

erie Sheadli ofmiamislyadts “aeiuleintime-s tiudence .O-r 


housewife; 0 otherwise. 
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SEMP1 1 if spouse is self-employed or employed full-time; 0 


otherwise. 


SEMP2 l Df-spowse as employed» part-time, "baid-iome 
temporarily, or unemployed; 0 otherwise. 

SEMP3 1 if spouse is retired or disabled; 0 otherwise. 

SEMP4 1 if spouse is a full-time student or housewife; 0 


otherwise. 

APPOL] 1 if the number of days to make an appointment with a 
doctor is less than or equal to 3 days; 0 otherwise. 

APPO1O 1 if the number of days to make an appointment with a 
doctor is greater ithan- om equal to 4 dave. 
otherwise. 

DIsSTeE l a£ the distance to ‘physicians office’ ais) less @tnaw 
Or equal to 4 miles; O otherwise. 

DES TiO 1 if the distance to physicians office Ss greater 
than 4 miles, 0 otherwise. 

The following interaction terms are also used as 
independent variables in the regression analysis. They are 
defined as combinations of two or more independent variables. 
Most of which have been mentioned above, but which, in a few 
instances, involve new variables. 

FMIN1 1 if a family has children (FAM2, FAM3, FAM5) and the 
family income is equal to or in excess of SI4y000 
(INC4, INC5): O° otherwise. 

FMIN1O 1 if a family has children and the family income is 
less than $14,000; O otherwise. 

FMINO 1 if the family size and -income combinations is other 
than those in FMIN1; 0 otherwise. 

INAG2 l‘if' the age of family Head is 50: years Ome 
(HAGE3, HAGE4) and the family income is greater than 
or equal to $14,000 (INC4, INC5); 0 otherwise; 

INAG20 1 if the age of the family head is greater than 50 
years and the family income is less than $14,000; 0 


otherwise. 


INAGO 1 if family income and age of the head of family are 
Other than those in INAG2 and INAG20; 0 otherwise. 
WTMP 3 1 for those who are fully or self employed (REMP1) 
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and whose waiting time at doctor's office is greater 
than 20 minutes; 0 otherwise. 

WTMP30 WetOpiehose whoivare ‘not!tfully or sself-employed 
(REMP2, REMP3, REMP4) and whose waiting time at 
Physician's office is greater than 20 minutes: 0 
otherwise. 

WTMPO IMrOnerali combinations of babour sfonce status’ and 
waiting time not included in WTMP3 and WTMP30; 0 
otherwise. 

TTMP4 I ‘for those whodare fully or self-employed (REMP1) 
and whose travel time to doctor's office is greater 
than 20 minutes; 0 otherwise. 

TTMP40 1 for those who are in REMP2, REMP3, REMP4 and whose 
travel Gime’ (to doctors (office is greater than 20 
Minutes; O otherwise. 

TTMPO tf forall tcombinations tor Labour Storcei status. and 
travels time not included in’ TIMP4 and TIME 400 


otherwise. 


THE FORM OF THE REGRESSIONS 


Before discussing the results and implications of the 
regression a brief, general interpretation of their form is 
necessary. Normally, the regressions are estimated by 
excluding one dummy variable from each set or category (income 
ade; *tamily size, etc.) in the equations. The result as’ that 
the remaining coefficients are all interpreted in terms of 
Geererences from the excluded* group. 9) The effects of being in 
the excluded groups are pooled into the intercept or constant 
term. (8) For exemple, ain equation, 1 (Table 19) the family 
medical benefits are presented as a function only of family 
income class. Reference is made here to the 'unadjusted' form 


of the dummy variable regression, which is how they are usually 


8 For an explanation of the problem in algebraic terms and 
the interpretation of the coefficients! of the regression 
see Johnston (1960, 221-3). 
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TABLE 19: Regression coefficients, total costs per family by 


family income class (standard errors in parentheses) 


Equation. 1 
Coefficient 


Variable Unadjusted Adjusted 

ENC -42.86 -56.69 
(26.97) 

INCGS2 -56,419 -70.01 
(23.48) 

INGS3 e —~ 13i83 

INC 4 54.86 41.03 
(1964) 

THNCES Sig 3 ehe 
(22.94) 

INC 6 120.63 106.80 
(aq 79) 

Constant AO Zien ok 215.94 
(13,40) 

R2 = 0.030:;,- Regression Fj), = 57.87 

NOTE: The adjusted constant is the weighted average family 


medical benefits for the whole sample. The adjusted 
constant plus (or minus) the adjusted coefficient on 
the income class variable yields results comparable 
with those presented in Table 7. 
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Presented. ine dummy Variable) INC 3 is. excluded. Since only 
One independent variable is used, the constant represents the 
nean Medical “peneftits “Of LTamibies in INC 3, namely $202 .0113 
(Her is neted. Hat Chis «1s, almost identical rtorthe’ value 
established in chapter 4.) The mean benefits for families in 
other classes are derived simply by adding (or subtracting as 
the sign may indicate) the coefficient of the variable to (or 
from) one constant. 

Things become more complicated when an equation has 
several variables. For example, in equation 4 (Table 20) the 
(unadjusted) constant represents the exluded dummies INC 3, 
HAGE 4, and FAM 5. Since the coefficients are in terms of 
differences from the excluded dummy variables, the result is 
not very meaningful nor as informative as desired. For 
instance, from the unadjusted equation 4 one cannot know what 
the average benefit even for families in income class 1] is, let 
alone for those in INC 3, the excluded group.(9) ftp is much 
Simpler and more informative if the coefficients could be 
interpreted as differences, not from the excluded group, but 
from some known and stable base; this is precisely what is 
achieved in the regression eguations referred to as 'adjusted' 
in the tables that follow. 

Trewadqausted “Lorm of Jene “egress ion equation as 
mathematically identical to the unadjusted form. What happens 
is that each set of unadjusted coefficients is transformed by 
adaqang +a constant to: each coefficient (including the zero for 
the excluded dummy variable), so that their weighted sum will 


equal zero. This conetant is then subteeacted) from. ene 


9 There aré still other problems with the unadjusted 
equations. The constant term could be quite erratic from 
One equation to the next. Also, the coefficients can have 
a large erratic shift when the excluded group has a widely 
deviant mean (see Lansing and Morgan, 1971, 317). 
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unadjusted constant term to yield the adjusted constant.(10) 
If the weighted sum of each set of independent variables is 
zero in all the adjusted equations, the (adjusted) constant 
will be the same from one equation to the next. Indeed, it is 
shevvalue, of, the -average, medical benefits per famaly..for. the 
whole sample. In the adjusted form of the regression equations 
the coefficients are interpreted as differences from this over- 
all sample average (and not from some unknown excluded group). 
this transformation also: yields the .coefficients -of the 
excluded dummy variables, thus adding information often left 
out in the normal presentation of the regression results.(1l) 

Each group, i.e. the dummy variable within each category, 
has a coefficient which indicates how much can: be added or 
subtracted from the global average (i.e. the adjusted constant) 
to estimate the average benefit for that particular group, 
given similarity of all other characteristics between the total 
universe and the group under consideration (i.e. if the group 
and the whole sample were similar in terms of all the other 
characteristics included in the regression equation). 

The statistical significance of the entire regression is 
judged by the F-statistics for the total regressions, given of 
course the degrees of freedom. The statistical significance of 
a group of coefficients, i.e. the variable category as a whole, 


is determined by the partial F-statistic. 


10 For an example of such a transformation see Lansing and 
Morgan (1971, 318). The Dasic concept can be readily 
seen in Table 22. The value of the constant that will 
make the weighted sum of the adjusted coefficients equal 
fO Zero As -13.93.,) -Thus 13.83 its added) to: cache of «tne 
unadjusted income coefficients and subtracted from the 
unadjusted constant. Incidentally, it follows that one 
property of the regression equations is that the 
difference between a pair of adjusted coefficients is 
equal to that between the unadjusted coefficients of the 
Same variables. 


Lal A further advantage of the adjusted form appears when one 


wishes to compare similar regressions estimated for 
another sample, or a different type or place. 
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In interpreting the results of a dummy variable 
regression, one is often interested in the relative importance 
of the various variables regarded as characteristics, such as 
family income, ‘ediicatron, ‘age, Location, and <o on. An 
indicator of Such relative importance ‘Ofmpar ticular Vemvebras 
is the incremental R@. In the adjusted form of the regression 
equations, the t-statistic (derived by dividing the coefficient 
of a variable by its standard error) is used to test for the 
Significance’ of the “coefficient, being different Frome 
constant. However, whether or not there is a Significant dif- 
ference between the coefficient of two variables from the same 
set is determined by a t-test for pairwise combinations of co- 
efficients. The difference between the coefficients of two 
income variables is the difference between the benefit esti- 
mates for the two income classes. For example, in equation 1 
(Table 19), the average benefit per family in INC 1 is $215.94 
minus $56.69, or $159.25, and that for IN@W5 is °$ 215. 9S epee 
$37.76, or $253.70. The difference between these estimates is 
$94.45, which is the same as the difference between the two 
coefficients INC1l and INC5 (37.76 - (-56.69)). This test there- 
fore becomes important in a benefit incidence analysis of a 
public program if it is necessary to establish whether or not a 
benefit estimate for a particular income class is significantly 
different from that established for another income class. (It 
will be recalled that in chapter 4 the F-statistic tested for 
the significance of the difference among the entire set of 
estimates, not between one benefit estimate and another. 

For each equation a table of: t-statistics of pairwise 
comparisons of dummy coefficients may be established if 
desired. In Table 21 an example of such a set of t-statistics 


for the income coefficients of equation 1 is presented.(12) 


12 The ten t-values are calculated in the following manner: 


txyxs = X4-X4/\V/(VARX; + VARX; + 2 COVX{X}) where Xj, X5 
ane COcrErctents / Om ==INCw, INC;, i#j}, VARX; is’ the 
variance.) ‘Of > {the «coefficient » 4), ~.and COVX;X5 is the 


covariance between Xj and Xj. 


LOZ 


AVNIQIEN, “Bal s 


NOTE: 


t-statistics for pairwise comparison 
of dummy coefficients of regression 
equation 1 presented in Table 19 


ikiaer IBexek 3} liane 2 layer oS: 
-0.30 Lie) ESS 3 ie 2e362 
2.39+ PE Oh: pest ass 
Pa id stg 2.25+ 

--0.09 


level of significance of 0.01 
level of significance of 0.05 


Inc 6 representing the unknown income 
class is ignored in che. (pairwise 
comparisons. Degree of freedom is 
Lees, 


Obviously equations with many variables have rather lengthy 
tables of t-statistics. For reasons of space, only the main 
findings implied by these statistics will be presented in the 
following discussion. 

A selected number of regression equations are given in 
Tables 20 and 22 to 26 in which the family medical benefits are 
regressed against the various socioeconomic and demographic 
Variables; with particular attention being paid Store 
variables identified earlier as important. The tables are 


followed by a discussion of the incidence results. 


THE RESULTS OF THE REGRESSION ANALYSIS 


From each equation presented in the tables the average 
medical benefits per family in each income class are derived 
simply by adding the coefficient of the income variables to the 
constant. Taking equation 5’ (Table 20) for exampbe,aae 
average benefits for families in income class $0-3,999 is 
$215.94 (the constant) plus =-5.03 (the coefficient, “ofen a 
i.e. $210.91. The incidence results derived from equations 1 
to 10 are summarized in Table 27, although the ineid@ere. 
estimates for the unknown income class are not given there. 
The results of the t-test for significance of the dittevenge 
between any two estimates of each equation are also presented. 
Rather than assemble the data as in Table 22 for each equation, 
the results are summarily presented in the brackets below the 
incidence estimates in Table 27. For example, the items 
bracketed under the incidence estimate for families in income 
class $0-3,999 in equation 1 mean that the average medical 
benefits per family in this income class are signifiveone., 
different from the average benefits of families in income class 
$14,000-19,999 and $20,000+. For the sake of space, a simple 
"I" rather than INC is .used to refer to the particulareincene 
class « 

It is apparent from Table 27 that the benefit incidence 
estimates obtained for the populations grouped by family income 


class depend upon how the OHIP families are standardized. 
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TABLE 22: 


Total medical costs per family versus demo- 


graphic, geographic, and 


Equation 6 


Adjusted Standard Partial 
Variable coefficient error 
INC1 POSE A 30 etal 
INC2 =e OS 24.14 
INC3 - 9,65 - 216 
INC4 st 19.90 
INC5 8.64 24.61 
INC6 Nese | ALSO6 
FAM1 -85.80 41780 
FAM2 ND RAEN aL soe 10.99+ 
FAM3 A703 44.81 
FAM4 =107.95 3505 
FAM5 16, 3. 
INDQ -1.79 56.64 
ADEQ -6.74 - 0.62 
EXSS LO ou LoecG 
HAGE1 -27.92 26529 
HAGE2 7350 20005 2.80% 
HAGE3 2d. 24 PORE 
HAGE4 16.00 - 
SEDU1 =30.01 45.74 
SEDU2 30.90 - 
SEDU3 iG eee 202 6527+ 
SEDU4 80.23 SUR So 
Constant 215.94 Siac i 
R2 = 0.116, Regression F = 9.30 
= Significance level of 0.05 
+ Significance level of 0.01 


OS 


educational 
Characteristics of the family 


Incremental 


R 


0.008 


0.031 


0.001 


0.006 
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TABLE 23: Total medical costs per family versus 
demographic, geographic, and socioeconomic 
characteristics of the family and appointment 
time 
Equation 7 

Adjusted Standard Partial Incremental 

Variable coefficient error F R 

INCL =-40.18 33.34 

INC2 -40.39 24.96 

INC3 = eee — Vie Pe: 0.008 

INC4 ie eo 29267 

INC5 25.41 24 432 

INC6 33.38 40.89 

FAM1 =O} 1 41835 

FAM2 26.40 41.00 

FAM3 55.12 44.20 13.96 0.038 

FAM4 -118.28 35-6 10 

FAM5 Qa2) - 

INDQ =1 252 Stowe al 

ADEQ =10 254 - Lt ad4 0.002 

EXSS NEM PP LER.) NIRS, 95: 

HAGE1 =%5 7145 32.26 

HAGE2 2h820 33:28 Ay95+ Oe 0 LG 

HAGE3 30, 6 3100 

HAGE4 =o IS - 

SEDU1 -13.68 46.50 

SEDU2 26.32 - Seeks ke « 0.016 

SEDU3 OF 4322 Zon24 

SEDU4 TAR Ps Ac 

REMP1 = 28 DT = 

REMP2 —27.07 35701 2 Oe 0.0285 

REMP3 E229 cee Re) 

REMP4 ad Pr Deke: SR 

Constant 215.94 55. OD 


R2 = 0.145, Regression F = 10.23 
© Significance level of 0.05 
+ Significance level of 0.01 
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TABLE 24: 


Total medical costs per family versus demo- 
graphic, geographic, and socioeconomic 
characteristics of the family and appointment 


time 


Equation 8 


Adjusted Standard Partial Incremental 
Variable coefficient error F R2 
INC1 -39.80 B3R0S 3 
INC2 -39.62 24 297 
INC3 =" 5325 - Ia te 0.008 
INC4 Ao ae | 19 267 
INC5 25.78 24.30 
INC6 84.47 40.86 
FAM1 -90.31 A bail 
FAM2 27450 A401 
FAM3 53353 44.17 13 a7 0 + Oe OS 7 
FAM4 ~ L2G 27 BOecro 
FAM5 0.66 - 
INDO = 90.42 Sie eat AS) 
ADEQ -10.44 - POSE 0.002 
EXSS 16.39 ES ea) 
HAGE] =i S05 32.14 
HAGE2 23405 Ce ays 4.88+ 0.020 
HAGE3 26259 Se ie 
HAGE4 -79.84 - 
SEDU1 -21.03 46.01 
SEDU2 24502 - 
SEDU3 £2.09 26eic2 5. 88+ 0.016 
SEDU4 16357 S622 
REMP1 =31;.:79 - 
REMP2 -28.57 35.88 14.16+ O29 
REMP3 182269 Cera ml 
REMP4 - 3.99 40.00 
APPO1 6.86 16, 24 255 Oe Oe? 
APPO10 -19.05 
Constant 2A 98 Bi. On 
R2 = 0.147, Regression F = 9.90 
is Significance level of 0.05 
+ Significance level of 0.01 


Or? 


TABLE 25: Total medical costs per family versus 
demographic, geographic, and socioeconomic 
characteristics of the family plus appointment 
time and regular physician 


Equation 9 


Adjusted Standard Partial Incremental 
Variable coefficient error F R2 
INC1 -39.89 33.24 
INC2 =41,04 24.92 
INC3 ~ i 2.24 - Pie ss Vs 0.008 
INC4 eye Re: Po 10 
INC5 25-096 24.24 
INC6 88.16 AO eT.2 
FAM1 -88.34 1. 3130 
FAM2 Zoe 4,09 RPS OL0S79 
FAM3 ee Go 44.16 
FAM4 agit WPM Say 35',80 
FAM5 0.44 cS 
INDQ = 34 OD Io Oo 
ADEQ -12.28 = 2.09 0.003 
EXSS 19699 dE ye, 
HAGE1 a As 32 6l7 
HAGE2 21.74 53. Le 52064 0.010 
HAGE3 21.99 B0:396 
HAGE4 -85.47 = 
SEDU1 =20. 09 46.27 
SEDU2 20.34 - 
SEDU3 206 26.19 5 oO 0.016 
SEDU4 80.84 35.08 
NRDOC =-12.23 Mees ERS] 9.44+ 0.006 
RDOC 6.98 - 
REMP1 =-28.20 39505 
REMP2 mn Ove LG DB 66 14.54+ 0.029 
REMP3 133669 395-99 
REMP4 -11.83 = 
APPO1 6.40 cM pel Ge or22 0.0025 
APPO1O -17.78 = 
Constant 215.94 ila aS 


R2 = 0.153, Regression F = 9.94 


* Significance level of 0.05 
Significance level of 0.01 
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TABLE 26: Total medical costs per family versus demo- 
graphic, geographic, and socioeconomic 
characteristics of the family and travel and 
waiting time 


a 


Equation 10 


 —— 


Adjusted Standard Partial Incremental 
Variable coefficient error F R2 
ee a sO RE oS ee ee Se a ES ees eee Serle 
INCI1 -43.46 33.44 
INC2 -40.86 25:42 
INC3 = Bese - PRPS Nes 0.007 
INC4 7.56 19.80 
INC 21 neo 24.64 
INC6 154d 4118 
FAM1 -88.84 A255 
FAM2 Zoe 41.04 13.44+ 0.03.6 
FAM3 56.63 44.20 
FAM4 =121.79 36.15 
FAM5 =- 0.53 - 
INDO 52 Do 55.405 2226 0.003 
ADEQ =~) 3.43 = 
Enos 20.95 16.07% 
HAGE1 - 6.03 32.26 
HAGE2 2aty 2 33.49 Sie Le ge 08 Be 
HAGE3 29.49 BZ 
HAGE4 -83.80 - 
SEDU1 -19.99 46.58 
SEDU2 28.68 - 5.04+ 0.014 
SEDU3 2223 22. 50 
SEDU4 68.92 Nae: 
REMP1 -28.31 - 
REMP2 =-27.55 35.07 Pe. 65+ 0.2028 
REMP3 180.14 S8..95 
REMP4 = SoS 40.22 
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TABLE 26: 


Variable 


WAITI1 
WAIT2 
WAIT3 
WAIT4 


TRAV1 
TRAV2 
TRAV3 
TRAV4 


Constant 


R2 = 0.152, 


* 


(continued) 


Equation 10 


Standard 


Adjusted 
coefficient error 
STL - 
— 5,24 22. 39 
-23.67 22502 
cre 22 4 
aes = 
- 7.60 l3ess 
-10.93 21) E0 
-14.79 31 60 
215.94 58.69 
Regression F = 8.39 


significance level, of 0.05 


+ Significance level of 0.01 


2D 


Partial 
F 


2567 


Incremental 
R2 


0.0058 


0.002 
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Equation 1 shows that the average family medical benefits 
between income class are significantly different when OHIP 
families axe grouped only. in, terms of their family incomes. 
These differences persist even when allowances are made for 
differences in age of the family head (equation 2). When 
edjustments are made for. the, fact that the OHIP families vary 
in terms of the size of the family and the age of the head of 
tie saanily (equations 4) the signitacant differences. in the 
incidence estimates. shown in equation 1 and equation 2 
disappear. When further adjustments are made for differences 
between the families of the various income classes, in terms of 
the. availability. of mealth ‘care resources (equation, 5) and 
educational status of the spouse (equation 6), no statistically 
Significant difference between the average family benefits 
across income classes is evident. However, the check-mark 
distribution of benefits is apparent in all these equations. 
When further adjustments are made for the differences in the 
employment status or the family head), no statistical ly 
Significant difference in the average family medical benefits 
1S apparent (equation 7). However, this adjustment results in 
the incidence of benefits being positively related to family 
income class throughout the income scale. An explanation for 
Eis ctrargntening—-out of the distribution willis be. offered. an 
due course. Moreover, when account is taken of several other 
variables that might explain the variation in the medical care 
benefits received by families (appointment time and whether or 
not a family has a regular physician) there is a statistically 
significant difference in benefits received between families in 
the $20,000+ income class and those in the $4,000-7,999 income 
Class. (equation 9). 

the lepjyeckiye cot the summary .in.-Table 27 showipng 
alternative incidence estimates by family income class is not 
merely to demonstrate that the benefit distribution will change 
when one standardizes for different characteristics of the OHIP 
families; that is of course to be expected. A more important 
purpose of the. summary..is to,indicate «thatthe difference, in 


family incomes as..not.a statistically significant variable. an 


Lees 


explaining the observed variation in family medical benefits. 
That is, from the analysis undertaken here it appears that the 
observed differences in benefits must be explained in terms of 


Other factors, some of which are now to be discussed. 
Family size 


The family size coefficients increase with the size of the 
family, as expected. The negative FAM1 (married couple without 
children) and FAM4 (single persons) coefficients indicate that 
the average medical benefits of these families is significantly 
below the average of all families. FAM4 is lower than FAM1 
probably because of the absence of a spouse, as found in 
numerous other studies. It appears that the marginal benefits 
(the incremental costs due to an additional person in the 
family) decline as family size increases. The relationship 
between family size and average medical benefits is highly 
stable, that is, the coefficients of the family size variables 
change very little from one equation to the next even when new 
regressors are introduced. The relationships are not altered 
with alternative specification of the dependent variable. For 
example, in equations ll and 12 (Tables 28 and 29) services per 
family and physician encounters per family respectively, are 
the dependent variables. Yet the FAM] and FAM4 coefficients 
remain significantly below the average for all families. Also, 
FAM4 is smaller than FAM1. In all equations the family size 
variable is significant at the 99 per cent level of signifi- 
cance. Evidently, family size is invariably the single most 
important variable in acconting for the explained variance; in 


terms of the incremental R*% it ranks first of all equations. 
Age of the family head 

The age variable is sometimes explicitly, but more often 
implicitly, thought to act as an indicator of health eta... 


Even without evidence of particular illness it can be assumed 


that the health stock depreciates with increase in age. This 


114 


TABLE 28: Total medical services per family versus demographic, 
geographic, and socioeconomic characteristics of the 
family 


Equation 11 


Adjusted Standard Partial Incremental 
Variable coefficient error F R 
INC1 Oxe26 DAG sits es 
INC2 -3.64 leg a! 
INC3 -0.64 - 1252 0.005 
INC4 d lbeaot 3) 1368 
INC5 ok6 2508 
INC6 Seay: 3,90 
FAMIL -7.72 SFrsr' 
FAM2 2.68 by pone L538 O- Oath 
FAM3 Te O02 S278 
FAM4 -8.66 3.2.06 
FAM5 -1.48 - 
INDQ -0.62 eT ie: 85.35% 0.008 
EXSS peg ej i Pests 
HAGEL 26 LS yy 5) 
HAGE2 -0.40 ou Os 10. 11+ 0.020 
HAGE3 6.32 265 
HAGE4 -3.70 - 
SEDUL -2.18 me Oe. 
SEDU2 tou ~ 
SEDU3 A ph dS 3.06 5.09+ 0.014 
SEDU4 ..96 3.99 
REMP1 -1.65 - 
REMP2 -0.29 2.99 5.98+ 070.12 
REMP3 A elas 289 
REMP4 = (any Brae 
Constant DIR Pop os 


R2 = 0.155, Regression F = 11.06 


~ significance level of 0.05 
+ Significance level of 0.01 
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TABLE, .29% 


Variable 


INC1 
INC2 
INC3 
INC4 
INC5 
INC6 


FAM1 
FAM2 
FAM3 
FAM4 
FAM5 


INDQ 
ADEQ 
EXSS 


HAGE1 
HAGE2 
HAGE3 
HAGE4 


SEDU1 
SEDU2 
SEDU3 
SEDU4 


REMP1 
REMP2 
REMP3 
REMP4 


Constant 


Encounters per family versus demographic, 
geographic, and socioeconomic characteristics 
of the family 


Equation 12 


Adjusted Standard Partial Incremental 
coefficient error F R2 

0.39 2.45 

-2.84 PPL eos 

=(0).,35 - reo 0.004 
0.98 1.44 
Oir2 Les 
re 4s 3.00 

=7.64 3203 
243 3 330.1 
5.03 a324 TS.s0+ 0.050 

-8.92 203 

=()i. 4.) - 

-0.56 4.09 0.80 0.0011 
0.03 ae 
90 1.16 

-1.51 2-36 

-0.49 2.44 8.40+ 0.02% 
4.98 ae | 

-2.05 = 

=3.51 3h Ou 
2.44 - De Lt 0.014 
1.66 92 
5.64 25 63 

a ae - 

-1.06 2 eos G2 63+ 0.@F3 
8.94 2.48 

-1.69 2.94 

L&s93 4.10 


R2 = 0.156, Regression F = 11.13 


* 


Significance level of 0.05 


Significance level of 0.01 
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assumption is made of individuals, and age serves as a health 
status or morbidity measure more appropriately if the dependent 
variable is specified in individual terms rather than in terms 
Ore che OM Pa camillyora ss done! Sin .thisstudy..)  Thatiis, one;-can 
reasonably expect persons sixty-five or over to be considerably 
greater consumers of medical services than those in the younger 
age classes, and that was demonstrated in chapter 4. Bute thas 
may not hold for the families whose heads are defined in terms 
of such age classes. One major difference is that the heads of 
Families in the lower age classes are more likely to have 
spouses in their fertility years, whereas for those sixty-five 
endwoOver this. is rather unlikely. Another difference is* that 
the OHIP family with the 65-plus head is quite often a one- or 
two-person family and hence smaller than those whose heads are 
in the younger age groups (HAGE2, HAGE3). In) briet,;ctherée sis 
not a straightforward one-to-one relationship between health 
needs as indicated by the age of the head of family unit and 
the needs of the family unit as a whole. 

In the regression analysis the sets of variables defining 
the head of family (HAGE) and spouse's age (SAGE) were examined 
Reh on! aol aan It appears that the HAGE variables were more 
SHiavweeroant anlexplarmmungqmthe variation ino familLyumedical 
benefits, and thus only the results relating to HAGE are 
reported. In all the regression equations the HAGE variables 
Were —sagqnifticant™at Jléastiatathe 95 per ‘centi:hevel vot 
Significance. When either services per family or encounters 
per family are specified as the dependent variable, HAGE is 
sedmmercant ‘atethe 99eperiicentilevel ofmsignificance. The 
Pebatdonsitp 061.6. as reflected by the signs andvrelative’ size 
Siac, coefficients. offiboth HAGE andSAGE variables) between 
family medical benefits and the age of either spouse or head is 
very Similar however. 

Asican berseen from jequations 4, 5; or 6ein' Tabkes 520 sand 
227 even after controlling “for ‘family sizer differences, while 
the age coefficients generally increase with the age of the 


head-ot “the -famd-lyqgothe~HAGE4 coeffiierent»isnot,:the 


sy, 


largest.(13) (The surprising negative coefficient of HAGE4 in 
eguation 7 and later equations will be discussed later.) One 
reason may well be whether or not the OHIP family contains a 
spouse in her fertility years. Another possibility is that 
Many of the aged people receive care in domiciliary 
institutions (such as nursing homes), clinics, or home-care 
programs and thus a disproportionate amount of care from 
salaried professionals. This could mean that these services 
may not be recorded in the OHIP files, which is the source of 


the jutilization: data for: thrssstudy. 


Education 


The education variable is often used to reflect tastes or 
preferences for medical care services. It can be argued that 
with more education individuals become more aware of medical 
symptoms and the value of maintaining or augmenting their stock 
of health or human capital. The higher-educated are presumably 
also more informed about and have greater interactive skills 
vis-a-vis the health care delivery systems and professionals. 
On the other hand it has been suggested that those with more 
education are more efficient 'producers' of health and would 
Substitute preventive and self-care for physician care 
services, leading one to expect a negative relationship between 
health care utilization and educational level. 

The relationship between the demand for health care and 
education is quite complex. One hypothesis is that the causal 
relationship runs from more education to increase in demand for 
health. Another holds that ‘the direction of causality runs 
from better health to more schooling. The third argues that no 
causal relationship is implied by the corelation (between 
health and schooling). Instead, differences in one or more 
"third variables," such as physical and mental abil#iyv ane 
parental characteristics, affect both health and schooling in 
the same direction' (Grossman, 1975). 

13 Similar results for the age of head variables have been 


found in other studies, (see for example Wilensky and 
Holtehan, 972, 73). 


118 


He sevels-of education o£ both the head and the spouse 
were examined in turn in the regression analysis. The results 
were similar, showing significantly greater dollar benefits of 
medical care services associated with the higher (SEDU4, HEDU4) 
educational status. However, the level of education of the 
spouse explained more of the variance (higher incremental R2) 
end was the more significant variable than the family head's 
equcation.. This: is: probably due to the fact that the spouse is 
primarily responsible for the health of the family, parti- 


cularly her own and the children's. 
Indirect costs 


On the assumption that medical care is a normal good, one 
Should expect a positive relationship between health care 
utilization or benefits and family income. It could be argued 
that while there are no direct charges in physician bills in 
the current system - excepting the opted-out physician - people 
nevertheless incur other costs in obtaining medical care: as 
income increases the burden of daycare, transportation, drugs, 
and other costs decreases. 

However, the survey data on variables that may be referred 
GComce ceawing With “indirect” costs, such as transportation, 
DaoyS.ecing, Loss Of earnings, and drug and appliance costs 
associated with receiving medical care, were not used in the 
regression analysis. The survey results show very little 
variation by the sample families in terms of these indirect 
Costs. POorvexanple, OnLy LO per cent ‘of ‘the espondents 
experienced any difficulties in taking time off work for a 
medical visit. Only about half of them (5.1 per cent) had loss 
of earnings because of a medical visit. Less than 5 per cent 
of the families experienced babysitting costs for visits to 
piysicians. Perhaps because the respondents could not 
understand the issue of transportation costs well enough, a 
large proportion had no costs or costs of less than $l. Given 
bhecenditrrzacultees, as well»as the’ fact that’ the response 


relates to one individual in the family for just one occasion, 


LS 


no analysis of these survey responses was made. This does not 
mean that these: indirect costs are not important. in relation go 
the uvutilization.of medical care, bUutY wather Shatner. 
significance or otherwise of the relationship between these 
indirect. costs and medical. care Wrilpeaation carn o wae. 


demonstrated because of insufficient sample variance. 
Employment status 


The benefit incidence estimates derived from the first six 
equations indicate a negative relationship between medical care 
use and family income between the poorest and the next lowest 
income groups. For the rest of the income range there is a 
positive relationship between income and medical care benefits. 
The resulting check-mark distribution was of course the main 
finding of the previous chapter. 

The higher medical benefits received by the families in 
the lowest income class may be attributable to a markedly 
poorer health status or higher level of morbidity of that group 
relative to those in the other income classes. Since access to 
medical care is 'free,' it might be expected that those with 
the lowest health status would exhibit greater utilization. 
Most important, the effect of income on the use of medical 
services may be obscured by the failure,to adjustieoe 
difference in health status.(14) 

The need for medical care is not well definediiyan. 
operational measures of health status are difficuliase 
establish. However, a few studies employing various indicators 
of morbidity have shown that health status’ doesep ia. 
predominant role in determining medical care utilization. For 
example, in a recent study Davis and Reynolds (1975) found that 
variables describing chronic conditions, limitations in normal 


activities, and restricted activity days all contripmee 


14 One implication is that estimates of the income elasti- 
cities of demand for medical care derived from analyses 
that have ignored health status considerations, as is 
quite commonly done in many utilization studies, are 
Suspect. 
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positively to utilization and’ were highly significant. ‘This is 
hardly surprising of course. More relevant for our purposes, 
however, 1s “their finding that a simple “cross—tabulation of 
physician visits by income class showed a check-mark distri- 
bution similar to that found in the present study (i.e. visits 
increasing with income class, except that the lowest income 
group [under $5,000] had higher visits than those in the next 
income class [$5,000 to $9,999]). However, "when adjustment is 
made wLOr Nealth status, physician Visits incréase uniformly 
Wit ancome (Davis “and Reynolds, 1975, 368). 

Unfortunately no direct measures of morbidity or health 
Status are available for the’ present study. But “one’ proxy 
measure of health status found here may be the employment 
status of the head of the OHIP family. RRMP Oye LOL eins tance, 
covering family heads who are retired or disabled, entails a 
higher level of morbidity than REMP1 (fully-employed or 
self-employed), REMP2 (those who are unemployed or employed 
part-time but presumed still able to work), and REMP4 (students 
and housewives).(15) Not that labour force status as defined 
by the REMP dummy variables is necessarily a good proxy health 
status variable; the REMP variables may have other, perhaps 
even more important, implications than that for health status. 
For instance, REMP3 families have a much greater proportion Oe 
"unearned' income (16) relative to other groups, and hence zero 
Or near-zero forgone earnings if and when obtaining health care 
services. More generally, REMP3 means a considerably lower 
Gpportunity cost on account of the much gyeater amount of free 
time available to those who are retired or disabled. 

The employment status of the head is far more important 


than that of the spouse in explaining the variance in medical 


15 Aer cean De. seen Lrom Ouestion 10. (bb), of Parit: Il of the 
questionnaire in appendix C, individuals were classed as 
Uretired.onsdisab! ed{jtssregrettably sit is <ditiicul.. to 
separate them into two distinct categories. 


16 If one is prepared to call disability pensions and other 


retirement incomes 'non-earned', then most of the income 
of this group may be unearned. 
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care benefits of OHIP families. Only the regression equations 
with REMP variables are reported here, and it is clear from the 
partial F and the incremental R? statistics that it 254 highly 
Stgnpsticant. varwvas Le. In all equations that include REMP 
variables, the coefficient of REMP3 is positive and highly 
Signtticant. | 

The implications of introducing the REMP variables can be 
observed by comparing the results of regression equation 5 to 
those of equation 6. The two striking differences between the 
results are the drop in benefits received by families in INC1l 
and in HAGE4. The correlation between INCi and REMP3 is 0.48, 
and the correlation between HAGE4 and REMP3 is 0.65. Such 
results are therefore not all. that surprising. «Whe femme 
whose head is retired or disabled is more likely to have low 
income, and the head of a family who is sixty-five or more is 
likely to be in the retired or disabled employment status. The 
result may thus be interpreted in the following manner. Those 
in the lower income class would have received less medical 
benefits than those in the higher income classes if they were 
comparable in terms of the various characteristics reflected by 
the variables included in the equation 6. Or, alternatively, 
their higher benefits reflected in equation 5 are in part due 
to the fact that the families in INCl are more ill and need 
more care than those in the other income brackets. The drop in 
HAGE4 (indeed a negative sign) occurs because REMP3 picks up 
the effect of the aged being retired or disabled. Perhaps 
REMP3 controls for health status to such a degree that HAGE4 is 
left to reflect the physical accessibility of the elbderivers 
physician care..\(7) 

Incidentally, there are other indications of the poorer 
health status of people in the lowest income class. One could 
argue that there is prima facie evidence of a higher level of 
morbidity or a higher level of severity of illness when a 


physician sees a patient in a hospital or goes to the patient's 


17 A similar result on the age variable and its inter- 
pretation is also found in Davis and; Reynoloaa. oF 
368). 


Bae 


homes FAs’ ‘we “have iseehn, the poor do receive relatively more 
benefits (encounters, services) in hospital and at home on both 


an OHIP family and a per person basis. 
The availability of health care resources 


The effect on utilization of the supply and geographical 
distribution of health care resources is of considerable 
concern to policy-makers. It has been argued that an increase 
in the supply of physicians can affect medical care by reducing 
Ene: Various’ time costs’ (travel) watting, appointment) to 
patients. Physicians in relatively oversupplied locations may 
inflate demand by using their discretionary powers to recommend 
more and possibly unnecessary care to their patients. The 
appropriateness of including both demand and supply variables 
in the regression equations is based on the argument that 
demand for health care can be supply-induced. 

The regression results show that OHIP families in the 
excess supply stratum - locations which have relatively greater 
quantities of physician and hospital beds - do receive more 
medical benefits ‘than those in the other strata. The 
differences between the strata are not significant however; 
unexpectedly, the average benefits per family in the inadequate 
stratum is somewhat greater than the average benefits for 
families in the adequate stratum. 

Using the same set of independent variables, but with 
services per family as the dependent variable, the results are 
similar to those obtained for the medical benefits equations 
(see equation 1l (Table 28) for example). The difference in 
services per family between the inadequate and the adequate 
Strata is small. However, the coefficient of the EXSS stratum 
is positive and highly significant. Indeed, only when services 
per family is the dependent variable is the availability of 
health care resources a significant variable. 

When physician encounters per family is used as the 
dependent variable, the coefficients. conform fudly to 


expectations i.e. average encounters per family are lowest in 
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the inadequate stratum and highest in the excess stratum (this 
can be seen in,equation 12 an (Table). 29yand sinwequati on giamay 
Table 30). While the services and average benefits per family 
in the inadequate stratum are somewhat higher than the average 
benefits for families in the adequate stratum, the reverse is 
true when considering physician encounters. These findings are 
not necessarily inconsistent; they can be explained of 
reconciled if the services,per encounter and» costs tpen 
encounter are on the average higher in the inadequate than the 
adequate stratum. 

Some possible explanations for the findings are suggested 
as follows. First, it may be that people in the inadequately 
supplied areas delay seeking medical care to the point when a 
physician encounter does occur more and costlier services, are 
needed. A recent study examining the inequality in the medical 
services received by individuals in Ontario by Hewitt and 
Milner (1975) supports this hypothesis.) ..The two “noErtiewsn 
groups’ andthe “four southern groups" ,referreds, to tmpeee 
following quotation are comparable groups, with a low and a 
higher ratio of physicians to total population respectively. 


Hewitt and Milner 


judged that there is prima facie evidence of severity 
whenever a doctor, rather than receive an adult male 
Patient ‘in hrs Office, "sees him in a hospitalewor 
(especially) goes to the patient's home. By each of 
these crude indices of severity, the data proved to 
give support to our hypothesis. On comparing the six 
worker groups with respect to percentage of care 
received in the hospital, we found that the two 
northern groups ranked first and second, averaging 
34.80 per cent on a dollar value basis, while the 
four southern groups occupied ranks 3 through 6 with 
an average of 25.98 per cent “(Standard error oa. 
difference between mean.= +1.46, t = 6.04 withee 
degrees of freedom, P = 3.01:). On comparing the 
percentage of physician services that were rendered 
at patient's homes, we again found the northern 
groups in the two highest ranks, averaging 3.785 per 
cent while in the four southern groups the corre- 
sponding average was only 1.820 per cent (standard 
error of difference between means = + 0.615). 0) =e 
with 4 degrees of freedom, P < .05). 
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TAB EE 23.0): 


Variable 


INCL 
INC2 
INC3 
INC4 
INC5 
INC6 


FAM1 
FAM2 
FAM3 
FAM4 
FAM5 


INDQ 
ADEQ 
EXSS 


HAGE1 
HAGE2 
HAGE3 
HAGE4 


SEDU1 
SEDU2 
SEDU3 
SEDU4 


REMP1 
REMP2 
REMP3 
REMP4 


Encounters per family versus demographic, 
geographic, and socioeconomic characteristics 
of the family and travel and waiting time 


Equation 13 


Adjusted Standard Partial 
coefficient error F 
Oro 2.45 
-2.86 PEST 
-0.30 - PbO 
aeOrl: 1 45 
ore eoL 
3.01 36.02 
-7.44 3.04 
Deed CPI BE 17.99+ 
56.00 3.24 
-9.20 2665 
-0.63 - 
-0.76 4.09 
0.05 - 1.42 
Toe Pes 
-1.59 Oa. 
-0.11 2.46 8.55+ 
4.89 2E26 
==) sub - 
-3.48 Sz 08 
Zo = 4,.87+ 
Siow 1.93 
5.41 2.05 
=-1,34 - - 
-1,14 PA yew 3057 
on oh 22 A9 
-1.49 2.95 


Incremental 
R2 


0.004 


0.048 


0.002 


Ore One? 


0013 


0.006 


TABLE 30: 


(continued ) 


Equation 13 


Adjusted Standard Partial 
Variable coefficient error F 
WAIT1 3. 50 = 
WAIT2 -0.35 Leos 
WAIT3 -1.28 TO, 
WAIT4 -0.17 63 
TRAV1 0.88 - 
TRAV2 -0.12 35 1300 
TRAV3 ala O Ne Bs) 
TRAV4 -1.40 PW: 
Constant TiS eee Te 4.31 
R2 = 0.164, Regression F = 9.14 
% Significance level of 0.05 
+ Significance level of 0.01 
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Incremental 


R2 


0.002 


Secondly, physician billings in the inadequate stratum may 
include detention fees more frequently than in the other 
Strata. A detention fee may be charged according to a 
specified formula when the physician is required to spend 
coOnsrucrablemexrra ime Tonebehalt sofisthe=patient. andsto the 
exclusion ofall other work. A detention fee of $6 per 
quarter hnouwrcor part thereoh, up tomsomer limit is .usualdly 
allowed .@1s) Thirdly, prysiciLans inthe undersuppl red 
locations probably have a higher frequency for billing extra 
fee chargeable for services rendered at nights, Sundays, and 
statutory holidays(19) relative to those in other locations 
where there are not only more doctors (and hence services can 
be more readily obtained in the regular hours) but also a 
greater supply of out-patient and emergency facilities as well. 
On the other hand benefits in the adequate stratum can be 
larger because a greater proportion of the care may be provided 
by specialists, care which is typically presumed to be more 
sophisticated and certainly more expensive. Unfortunately the 
data assembled for the present study are not detailed enough to 
evaluate the reasons for the higher costs in the inadequate 
stratum. 

Only in the case of services per family was the supply of 
health care resources found to be statistically significant. A 
number of studies, however, have shown a significant difference 
in the utilization of medical services in terms of the supply 
of physicians per capita (Holahan, 1975) or of proxy variables 
such as urban/rural residence or urbanization. It may well be 
that the variables used in this study to reflect the availa- 
bility of physicians and hospital beds are much too aggregative 
(because of a lack of data and the relatively small size of the 
sample, as explained in appendix D) to reflect adequately the 


Significance of the supply factor. 


18 See item 16 of the Preamble to the Schedule of Fees, 1 
May 1974 (Ontario Medical Association, 1974, 3). 


19 See item 1 (d) of the Preamble (Ontario Medical Associ- 
AtaOn © 197 459-20 6 


27), 


Regular doctor 


“Whether or not people have a regular physician - general 
practitioner or specialist - may influence whether or not they 
seek care. For instance a regular doctor may mean a fewer 
number of days to make an appointment, while a regular source 
of care can also mean greater continuity and hence a greater 
volume of care (Aday and Andersen, 1975). The regression 
results show it to be a significant variable and that those 
with a regular physician receive significantly greater medical 
care benefits than those without. The relationship between a 
regular source! of care and) high medical utilhizationswa= goss 
probably ‘one’ of cause land ieffect, that is, /thersil ekawi ae 
normally find a regular physician to visit, and those with a 


regular physician will normally receive more care. 
Time variables 


A growing theoretical and empirical literature supports 
the view that the time individuals spend acquiring medical 
services is an important determinant of utilization.(20) In 
some instances, "of course, the ‘time pricesis €xplacam 
reflected in’ loss of earnings, the significance’ of whychaae 
underscored by the extensive development of sick-leave 
DEOV- ls Tons < In} other«scases the time) price is ~pansiae 
individuals in forgone opportunities to pursue activities of 
considerable value to them, albeit not income-producing 
activities. 

A number of empirical studies have shown that the spatial- 
temporal accessibility of consumers to health facilities and 
services in terms of travel distance and travel time acts as a 


price in discouraging the demand for medical services.(21) 


20 See for example Holtmann (1970). For a general analysis 
of the role of time in the theory of consumer choice see 
Becker (1965). 


pase One of the better known studies is that of Acton (19/75). 
See also Weiss and Greenlick (1970). 


E26 


Surat ly ye wealorLig strumertmato the. health facility oegdoctor is 
office also affects demand to a considerable extent. FOr 
instance,s Acton’ A 19730" found. that) a 320.per cent increase in 
waiting time meant an estimated 10 per cent decrease in the 
demand for ambulatory care. 

Several different time variables were examined in the 
regression analysis. As shown in equation 9 (Table 25) the 
average medical benefits are higher for those who wait a 
shontery number! of days (for amvappointment (APPOd1). The 
difference between APPO1l and APPO1O is small, however, and not 
Suotwcencallye srg ni coan ts. The variable is relatively 
unimportant, with an incremental R2 of only 0.001. 

The dummy variables DIST1 and DIST10 (distance in miles 
EGON Ohysicians sofLficey and CPRAVI, TRAV2, “TRAVS ,f and TRAY 4 
(travel time to physician's office) were examined in turn. The 
coefficient on the DIST1 variable was positive, but the result 
was statistically insignificant. The results also show that 
while average medical benefits diminish as travel time 
increases, the differences are small and not significant. The 
insignificance of these variables perhaps suggests that people 
have 'accommodated' themselves in terms of travel distance and 
travel ttime:\to a physicians» office. Though people may have 
come to terms with the medical system in terms of travel time 
or distance, waiting time at a physician's office still seems 
Pomacte as) al! timecprice/lavartable,. —Tnxsegqu ation 92 (Table, 25)5 
for example, it can be seen that waiting time is significant in 
determining the utilization. Except for WAIT4, the average 
medical benefits decrease with an increase in waiting time. 
Futherthermore, the coefficient of WAIT1 is significantly 
datierent from the coefficient of WAIT3 at the 0.01 level of 
Significance. Essentially the same results are obtained in 
equations in which the dependent variable is specified as 
services per family. 

No explanation is offered as to why WAIT4 is positive and 
larger than WAIT3 and WAIT2. The differences between them, 
however, are not significant. When encounters per family are 


used as the dependent variable, WAIT4 is negative but still 
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larger than WAIT2 and WAIT3, although again they are not 
significantly different (see equation 13, Table 30). However, 
in this case WAIT1 is significantly greater than each of the 
other WAIT variables. 


Interaction variables 


Perhaps the most important source of bias in this study is 
the failure to take specifice account of variables that are 
correlated both with the dependent variable(s) and with one or 
more of the independent variables; REMP is an illustration of 
this problem of hidden» correlation. ~~ Another source, Of bigee 
though less serious, is that of hidden interactions among the 
independent variables. For example, it can be argued that the 
value of time varies between population groups. Time price can 
be made commensurate with dollar price by transforming the 
amount of time by a value per unit of time. For instance it is 
usually suggested that for employed persons the value of time 
be the wage rate. The lack of such data prohibits such a 
transformation, however. Moreover, it is not at all clear what 
value per unit of time should be used for other groups such as 
students, retired persons, housewives, and the unemployed. 
Because of the difficulty of converting time into money, 
interaction terms are used as proxy variables to reflect the 
different value of time to the different population groups 
defined in terms of their labour force status. It is assumed 
that fully and self-employed persons value time more than other 
groups, hence the interaction dummy variables WTMP3, WTMP30, 
and WTMPO (between waiting time and employment status) and 
TTMP4, TTMP40, and TTMPO (between travel time and employment 
status) are used as defined above. 

Arguably, also, families with children behave differently 
in utilizing medical care depending on the level of family 
income. A family of five in INC2 may consume fewer medical 
services, because of the indirect cost of obtaining medical 
care, compared to the same-sized family in INC5. In the 


regression analysis family size and income are additive 
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variables: as family size increases the average medical 
benefits per family increase, regardless of income. Thus, 
under the assumption of additivity the following interpretation 
of the regression equation is permissible: that the difference 
in the average family medical benefits for a family of a given 
Size (FAM3 for instance) between INC2 and INC5 is simply the 
difference between the coefficients of INC2 and INCS5. One 
could have chosen any other income classes because in all the 
regression equations INC2 is less than INC5. The basic idea 
behind the concept of interaction between variables can thus be 
put anvthe, form of a ‘hypothesis: a combination of FAM? and 
INC2 (i.e. families of five or more persons with family income 
of $4,000 to $7,999) would receive even less care relative to 
the families of the same size (FAM3) of higher incomes (Say 
INC5) than that implied by the difference between INC5 and INC2 
derived from an equation based on the assumption of additivity. 
Similarly, it could be hypothesized that the difference in care 
consumption by families whose heads are sixty-five and over 
between INC1 and INC5 is greater than that implied by the 
difference between the coefficients of INC1l and INC5. 

However, because of the relatively smali sample size and 
also (importantly) because of the sample composition, finer 
interaction variables than FMIN1, FMIN1O, FMINO, INAG2, INAG20, 
and INAGO were not available. It would be preferable to take 
Svecumeactfanily (sizeovim relatvon’ to.rthesvanirous:. .income 
classes, rather than all families with children below and above 
average income, as the two dummy interaction variables. And it 
would be interesting to know how the fully employed or self- 
employed 'behave' in terms of the four waiting time or travel 
time variables, i.e. if we combined REMP1 with each of WAITiI, 
WAIT2, WAIT3, and WAIT4 and with the TRAV variables. The 
difficulty faced):in constructing these finer interaction terms 
is that in many cases the total number of observations for 
particular terms becomes very small (for example, those 
families whose head is sixty-five or over and with incomes in 
excess or "$20,000 ). THUS eeOheaBCOnSstEUCceLOnstof smuch .more 


aggregative interaction variables is forced, and there is a 
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problem of intercorrelation among the interaction terms and the 
basic variables used in constructing the interaction variables. 

The regression analysis showed that the interaction terms 
defined above are quite insignificant. Each set had very low 
incremental RZ, and adding each of the set of dummy variables 
FMIN1, FMIN10O and FMINO, or INAG2, INAG20, and INAGO, or both 
sets together, to equation 7 barely raised the R42, teats valle 
the results conform to expectation in terms of relauive 
Magnitudes - the coefficient of FMIN1 is somewhat greater than 
FMIN1O and that of INAG2 is greater than INAG20 - the t-value 
of the differences between them is very small (less than 1). 
Similarly, WTMP3 is greater than WTMP30, and surprisingly TTMP4 
is smaller than TTMP40. In both cases:‘the t-values for the 
differences between the coefficients are less than one. More 
important, however ,"is?that the itntroduct1ron wir egee. 
interaction terms hardly changed the basic benefit incidence 
results shown in Table 27. 

It would appear, therefore, that\‘the assumption. 
additivity, which is very common in demand analysis of medical 
care, is not unduly restrictive in this instance. 

Incidentally, the low R42 found for most equations is 
generally expected for cross-section micro-data analysis. Pe 
also reflects the random nature of morbidity, that is, persons 
go to physicians usually because of injury, illness, etc. and 
not because of age, family size, income, etc. in themselves. 
It has generally been found here that a given, Sey 
independent variables specified in the same manner will explain 
more Of the variance of encounters per family than services per 
family and more of the latter than the public costs per family 
(compare the values of the R2 of equations 7, ll, and Vizeroe 
example) .(22) Since the number of medical services per 
physician encounter can vary, the services per family can be 
expected to show a greater variance than encounters per family. 


Similarly, since the price per medical service cansivacy 


22 For another example, compare the R2 of equations 13 and 
LO (Tabties 30. ands 26). 
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greatly, one can expect medical costs per family to vary more 
than services per family. Indeed the price per service can 
Vary Bot only ‘because “Of dyfierent prices for different 
services but also because higher prices are chargeable for 
services when rendered by specialists. 

The utilization of primary(23) and specialist medical care 
in terms of encounters, services; and costs per family is 
summarily presented in Table 31. The composition of use in 
terms of primary and specialist physicians varies by income 
class, the higher income groups tending to have a greater 
volume of specialist encounters and services than other income 
classes. Indeed, specialist services or encounters as a 
proportion of total services or encounters increases as income 
increases. Hence the observation that specialist public cost 
rises with income class. 

The public cost of services is defined to be the dollar 
benefit accruing to the recipients. Under this definition of 
benefits a service is valued more when rendered by a specialist 
than when rendered by a general practitioner. The difference 
is commonly thought to represent higher quality of care, though 
whether this as*tenable. or not is difficult to determine. ba 
any case the data assembled for the study do not permit a 
revaluation of services on the basis of the type of physician 
providing them. Imeparticubar , the dataldo, not allow the 
doswvar Value OL *services, that were in fact provided by 
specialists at specialists' fees to be devalued to the fees 
allowed to general practitioners even when these services could 


be provided by them. 


23 fie=pramaryTphystoVvan scategory? inelude's *general 
Dractit Ones, pediatricians, and moo ste tricilan= 
gynecologists: The ‘basic idea was to include ‘all 
physiciansiwho are*often the first point of contact ‘for 
the patient without referral by other physicians. The 
specialist category includes a wide range of specialists 
as well as practitioners. The latter group is small both 
in number and in terms of the dollar value of services 
rendered by them. The classification of physicians as 
praAmary on Specialtst Ws somewhat arbitrary, and 
analysts aren dikely tosdiffter. on the appropriate 
grouping. 
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SUMMARY CONCLUSIONS 


The analysis in this chapter shows that the distribution 
of medical benefits depends upon how the population unit of 
analysis (the OHIP family) is defined. If families are grouped 
only by incomes, which is common in most incidence studies, the 
results show significantly higher average medical benefits to 
the higher-income families than to the lower-income families. 
When the OHIP family is standardized in terms of demographic 
factors a more even distribution of medical benefits by income 
class is evident. If further adjustment is made for differ- 
ences in other socioeconomic factors that might explain the 
variation in the family medical benefits, further benefit 
incidence estimates can be derived. Several such distributions 
were established and are summarized in Table 27 showing a 
positive relationship between medical benefits and income 
class. The differences between the estimates of the average 
medical benefits were not, except in one case, statistically 
Significant. 

Besides establishing alternative benefit incidence 
estimates, another important objective was to point out that a 
more satisfactory measurement of the effect of income on the 
GeMwlazZatl on Of medical, care.,r,required, more than. a<cimple 
bivariate calculation relating average benefits to family 
income. The fundamental problem in estimating the effect of 
income is to isolate that effect from the effects of other 
variables. 

The variables used in the analysis vary considerably in 
terms of their importance in explaining the total variance in 
family medical,care. benefits. Family size 1s. the most 
important single factor accounting for the variation in family 
benefits. The family size variable has the highest incremental 
R2 in all the estimated equations. Indeed, adjusting for this 
factor alone not only reduced the observed differences in 
family benefits between income groups but also made the 
remaining observed differences in family benefits statistically 


insignificant (see equation 2, Table 20). 
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Next most important is the employment status of the head 
of +hhousehold;, its variable having the second highest 
incremental R2 values. This variable may Of course be a proxy 
for the health Status of at least Some Of the sample 
population. For example, the head of family who is ‘retired or 
disabled' is more likely to have low income or greater health 
care needs. A higher proportion of OHIP family heads in the 
lowest income class where in this employment status. 

The third most important variable in accounting for the 
observed difference in family medical benefits is the 
educational status of the spouse. Significantly greatex 
benefits were associated with higher levels of education of the 
spouse; to a lesser extent, the same held true for the 
educational level of family head. 

The age of head’ of family variable ranked-nextein 
importance. Family medical benefits generally increased with 
the age of the head of the OHIP family. The age variable is 
not as appropriate an indicator of health status when the 
population unit of analysis is the family as when it ise 
individual. 

Family income ranks-‘fiEth “in importance in e@PiRerie 
equations in which the other variables mentioned above appear. 
The differences between the average medical benefits by income 
class established in equations in which these five and other 
variables were included were not statistically significant 
except for one instance noted in equation 9 (Table 25) ey 
contrast, the differences between the average family benefits 
by ‘family size, “by age’ ‘of the head” of family, ye 
educational status of the spouse, and by the employment status 
of the family head are statistically significant. 

The effect of such indirect costs as transportation, loss 
of earnings, and drugs and medical appliances” One te 
utilization of medical care could not be examined because of 
difficulties with the survey data. 

There were insignificant differences in the average 
medical benefits between families living in locations 


differentiated by availability of medical care resources. 
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Similarly, a number of distance and time variables were 
examined to see of they would explain the variation in family 
medical benefits, but these appeared relatively unimportant 
determinants of medical care utilization and average medical 
benefits received by families. 

Persons who, have a omregquilar doctor, i.e. a personal 
physician, received significantly greater medical care benefits 
than those without, but no attempt was made to ascertain the 
nature of cause and effect. 

Finally, one reason for the greater average benefits for 
the higher income classes was the fact that the higher income 
families received a greater proportion of their physician 
encounters and services from specialists than did the lower 


income groups. 
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Chapter 6 
Concluding remarks 


THE MAJOR FINDINGS RESTATED 


Le There are significant variations in the average dollar 
benefits and physician services received by OHIP families from 
the medical insurance program in Ontario. Excluding the lowest 
income class, there is a distinct positive relationship between 
family medical benefits and family income. Estimates presented 
in chapter 4 show the following average family benefits by 
incomercilass: <5159..3) (S0,-— 3,999), 145.93.5084,000 “<= 77.999)>5 
S20 Oe O 7000 = 13,7999) 7 s25 71201 “(S147 000 = 197999), and 
$253.69 ($20,000+). The global average family benefits for the 
sample population were $215.94. Chapters 4 and 5 showed that 
the observed pro-rich bias in the distribution of medical 
benefits can be explained by a number of sociodemographic 
Vaedables, such vas the, average size of the. OHIP families and 
Ehelmsage and sex composition. The, observed ,distribution .of 
benefits is also due partly to differences in the average cost 


of services received by persons in different income classes. 


DAE The difference in the average size of OHIP families in the 
various income classes is the single most important factor 
Secountangrorr the distribution, of -benési ts. Per Capi ta., 
utilization and medical benefits decrease as income increases. 
Ofscourse it is not surprising ito: discover that ‘medical. ben= 
efits increase with family size. In per capita use of medical 
services by family size, the single person family is the 
greatest user and beneficiary of the medical insurance program, 
while the incremental medical costs of an additional person in 


the family declines as family size increases. 


ous There is a positive relationship between age and 
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utilization of medic2l care. The higher benefits of the lowest 
income group relative to those in the next higher income class 
is due to the fact that a greater proportion of persons in the 
lowest income group were over 65 years of age. 

4. Females, on average, are higher users of physician ser- 
vices than males. The proportion of married females in there 
fertility years is greatest in the middle and upper income 
groups, a fact which contributes to the higher average benefits 
enjoyed by families in those groups. 

Bs With the exception of the lowest income group, medical use 
and benefits for children show a positive relationship with 
family income class. There is also a significant difference in 
the average costliness of the services received by children in 
the different income groups, costs being highest for children 
in the highest income class. 

6. Indeed, for the population generally, the cost "pee 
physician encounter and/or service increases with income class. 
The higher income groups tend to have a greater volume of 
specialist encounters and services than other income classes. 
ee The poorest families receive a significantly greater 
proportion of their physician services in hospitals than do 
other income groups. There appears to be a positive 
relationship between physician services and income class for 
services rendered in physicians' offices. 

B's It was expected that OHIP families in locations where hos- 
pital facilities and/or physicians were relatively scarce would 
have lower levels of utilization and benefits than those in 
localities with an adequate or an excess supply of health care 
resources. Yet on an OHIP family basis no ‘SigGnwePveone 
differences in use or benefits were found. On a per capita 
basis, however, persons in the ‘excess supply' areas did 
receive significantly more services and benefits than those in 
the adequately and inadequately supplied areas. The difference 
was most pronounced for specialist services. 

2 The higher the educational level of the spouse, the 
greater are average family medical benefits. This is also true 


for the educational status of the family head but to a lesser 
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@edrees. This is probably.due to the fact, it is the spouse who 
is usually responsible for the health of the family, especially 
her own and the children's. 

10. The present study lacked health status data. It was 
suggested that employment status of the family head may serve 
as a crude proxy for health status for at least some of the 
sample population. A higher proportion of OHIP family heads in 
the lowest income class were ‘retired or disabled' thus thought 
to have greater health care needs. This factor was found to 
account for a considerably larger proportion of the physician 
utilization by the lowest income groups than by the other 
income classes. 

iieeeaCLorSs. SuchUas Gistance tO physician! s office, travel 
time, swalLting time in physician's office, and days »waited. for 
appointment were not significant in explaining the variation in 
medical care utilization and benefits received by the different 
income groups. 

12. Finally, chapter 5 showed that the family income variable 
is not an important factor in accounting for the differences in 


family medical benefits. 


INTERPRETING THE RESULTS 


The benefit incidence estimates presented in this study must be 
properly interpreted, quite apart from the technical and analy- 
tical difficulties involved in establishing them. The major 
issues of interpretation will now be discussed. 

Thicss anal yshee of public. medical and) hospital winsurance 
programs estimated gross benefits, not net benefits. No 
attempt has been made to consider the costs (through premiums 
amd staxes) to the, various population groups. As discussed in 
enapter 1,” to. do. so, would have involved a balanced ,budget 
incidence analysis. Nor should the estimates produced here be 
regarded .as indicating what the net loss would be to the 
various groups if these programs were somehow (quite unrealis- 
tically) eliminated. 


Estimates of the incidence of government expenditure 
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Dusk. Ort ye earae 

programs by income size groups inevitably raise questions of 
equity, notwithstanding the fact that there are no explicit 
standards of -progressiv bey. A tax system Is, said “to tbe 
progressive if the taxes paid by higher income groups are a 
higher =proportion of their incomes ‘than those “paid by ewes 
income groups. The ‘effective expenditure rates' by income 
class routinely reported in fiscal incidence studies divide the 
expenditure received by families in the various income classes 
by the ‘total ancome in eachvclass., In the ‘present "study, suc 
effective incidence rates may be approximated by dividing the 
average benefit per family in each income class by the average 
family income in that class, taking the latter to be repre- 
sented by the midpoints of the income brackets. For the 
open-ended income bracket of $20,000+, assume that the midpoint 
Ls) ate lease S225 5002 (This, is a conservative estimatewor 
course, but the higher it really is the stronger the point.) It 
can then be seen that no matter how one defines or standardizes 
the family unit (i.e. no matter which of the many equations one 
uses, even those that show that benefits increases with income 
class), the effective incidence rates will diminish as the 
income rises. 

In expenditure or benefit incidence analysis 'progressive' 
and 'regressive' need not mean what they do in tax incidence 
studies. What matters, in a sense, are not the benefits of 
these expenditure programs as a proportion of income but only 
their absolute values. In expenditure incidence the pre- 
Sumption can be made that various income groups have equal or 
near-equal need for the services of the programs, whereas in 
tax incidence people in different income classes are presumed 
to have different abilities to pay the various taxes imposed on 
them. 

With this interpretation, and since we are considering 
only gross benefits, the equity of the distribution of medical 
benefits depends upon one's view of the population unit of 
anaavysis end wis “detuning, characterztstics. The benefit 
incidence estimates derived from the first two equations and 


the evaluation of the statistical significance OE tne 
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differences between them (see Table 27) imply a distinctly 
LegEeessive pattern ofadistribution, thats, a significant 
pro-rich bias in the distribution of medical benefits.(1) On 
the other hand estimates derived from equations 3 to 6 inclu- 
Sive suggest a quite even distribution of benefits. The other 
equations suggest that average benefits increase with income 
throughout the income range, though the differences between the 
values were not statistically significant. None of the 
equations suggest that the distribution is progressive through- 
out the income range. 

Equity viewed simply in terms of income size class may not 
be an issue, at least not one as significant as equity defined 
other ways. For instance, what matters may be the distribution 
of benefits according to the health care needs of the popu- 
fat iomicand, we tsaw, Om the obasis! of al,weny crude proxy 
indicator of health status, that those with greater needs do 
receive significantly greater medical benefits. 

Perhaps more importantly, equity should be viewed in terms 
of a combination of health care needs and income: given the 
Same needs, do people with different incomes receive equal 
amounts of care (benefits)? The regression analysis with proxy 
health status variables suggests that the distribution of the 
average medical benefits may be regressive. Of course one's 
confidence in these results depends on one's opinion of the 
proxy variables. It is at least clear that future research 
into the distribution of health services should pay particular 
attention to establishing acceptable health status measures. 
POtthis end the diagnostic. information. ,in: the ,OHIP medical and 
hospital utilization files will be useful, but sources inde- 
pendent of the health care utilization files are of course also 
advisable. 

Since. there.is ino.similar study,of che utilization, or 


distribution of medical services in Ontario for a period before 


1 Whether one judges a progressive distribution to be 


equitable or inequitable naturally involves a value 
judgment. 
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the introduction of medicare, we cannot tell “how that program 
has’ altered the distribution of services or reduced the effect 
of income on the demand for medical services. AS we saw in 
chapter 2 it is generally believed that before medicare the 
distribution of medical services was positively related to 
socioeconomic status and that income was an important factor in 
demand. Since under medicare income is found not to be an 
important factor in determining medical care use we might 
reasonably conclude that a reduction in importance of the 
income effect has occurred. An improvement in the distribution 
of care as well has probably followed the inception of the 
public insurance program, although whether or not the current 
distribution of medical care is acceptable remains a matter of 
Opinion. 

A close comparison of Beck's and Enterline's studies with 
the present one is not possible. As should be evident from 
chapters 2 and 3, the studies differ in time period, method of 
establishing the data base, measures of utilization, and 
analytical techniques. Nevertheless, roughly speaking the 


present study provides general support for Beck's findings. 
SUGGESTIONS FOR FURTHER RESEARCH 


In view of the reservations outlined above, how useful are 
these estimates? First, they give an idea of the probable 
distributional impact of public medical insurance programs, 
without which decision-makers would have to rely on qualitative 
judgments, intuition, or inferences ‘based on wanna 
assumptions about the pattern of benefit incidence. Secondly, 
a number of the conceptual, technical, and infoOrmapegees 
problems encountered in this study may be resolved in the 
course of future research. For example, when more meaningful 
hospital cost data replace the present per diem Patee a 
hospital benefit incidence analysis can be attempted. Then 
again, a longitudinal panel study could help resolve a number 


of problems that face any static analysis of public expenditure 
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programs.(2) A more detailed and comprehensive measurement of 
family income is yet another area for improvement. And so on. 
Thirdly, there is a growing need for micro-incidence studies 
and a shift in emphasis away from general studies of global 
budget vVine idence ttowards’ studies*=of- the distributional 
implications of specific policy measures or programs. As de 
Wulf (1974,26) has argued: 


When a certain income distribution is considered un- 
satisfactory one need not completely overhaul the 
revenue and/or expenditure system to provide a more 
SaciSitaceoLry income diStribucion, Snort, oL a soclan 
revolution, such an overhaul would be politically and 
administratively impossible. Even total abolition of 
the income taxes or customs duties is rarely con- 
Sidered, let alone the abolition of defense spending 
Orepub bic seducation: Rather: thaptsuch: dracii1d 
changes, most policy decisions are concerned with the 
relative expansion of different revenue sources, and 
the spending of additonal revenues on alternative pro- 
jects. Public policy decisions are thus on the whole 
marginal, pertaining to relatively small tax or expen- 
diture changes. Incidence studies can make a valuable 
contribution with regard to the income distributional 
implications of the policy measures. 


The benefit incidence and the utilization estimates generated 
in the present study, together with a ‘determinants of use' 
avarvsis, Can Significantly assist consideration of public 
policies in the health field. A simulation model could be con- 
structed to evaluate patient cost-sharing proposals in Ontario. 
The Ontario Economic Council recently suggested introducing the 
partial financing of health costs by patients through the tax 
eysten in Ontario, The mayor dimensions Of the proposal 
include deductibles, coinsurance rates, and maximum or 
emtastrophe cost limits, all of which May” be related “to 


oat y-CO=pay Criteria..( 37) A number of alternative 


2 A panel study can be attempted by the Ministry of Health 
without conducting a household survey. Many independent 
Varaables such as sex are constant overs time, .ade and 
family size can be updated annually, education and occu- 
Pational data do not change for many people. The major 
problem with the suggested OHIP follow-up through its own 
information systems is that some data such as incomes will 
change over time. 


3 Ontario Economie “Council (1976, appendix BB) contains a 
brief description of the proposal. 
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cost-sharing schemes have also been suggested in a recent 
provincial government report, including, among other proposals, 
a user charge of $2.00 per physician visit, an increase in 
daily charges for private and semi-private accommodation in 
hospitals, ‘direct ‘charges of $5 tol patients: for services man 
emergency departments, out-patient visits, and hospital 
in-patient care, and rebates of medical and hospitai insurance 
premiums in recognition of low use of health services.(4) 

Two preliminary steps seem necessary before a simulation 
study can be most profitable. First, the three microdata files 
should be merged on a person-by-person basis, so that for each 
person in the sample the entire set of independent variables 
and utilization variables are merged.(5) An analysis of the 
utilization or benefits can then be performed per capita rather 
than per family or per person per family. A person-by-person 
Microdata file allows a less complicated, more flexible, and 
more meaningful specification in multivariate analysis of such 
variables as age, sex, and health status. The second pre- 
liminary step concerns health status information. The 
independent variables available for use in this study included 
age, marital status, family size, income, availability or 
Otherwise of a regular physician, availability of health care 
resources, waiting time at doctor's office, distance from 
physician and/or hospital, occupational status, labour force 
status, education, and so on. But some important variables 
were missing. Health status is an important determinant of 
health care utilization, and several recent studies have shown 
that health status variables explain a large proportion of the 
variance in utilization. Could the Ministry of Heabengiine 


persuaded to generate a health status index for each of the 


4 These proposals can be found in chapter 8 of the The 


Report of the Special Program Review (Government of 
Ontaria: *'o75): 


5 Persons in a given OHIP family are uniquely identified in 
terms of age and sex only. Some errors between the three 
files are inevitable. Through some rules of thumb, or in 
technical jargon through error functions, a person in any 
file could be matched with a person in the other files. 
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sample individuals from the diagnostic data available to it? 
The benefit and utilization estimates of the study 
suggested above can constitute the major ingredients of the 
Simulation model, though some of its elements are necessarily 
extraneous (such as estimates of the price elasticity of 
demand). such a simulation model could prove useful in 
evaluating the probable effects of patient cost-sharing and 
Similar proposals. Without such a model the government could 
not readily estimate the revenue implications of various recent 
cost-sharing plans, an important exercise, especially if these 
plans were being considered to replace the present OHIP premium 
system. Cost-sharing may prove not worth the net revenue 
potential, i.e gross revenue minus a variety of transaction and 
administrative costs implied by their adoption as well as 
premium revenue (if premiums are abolished). This is only one 
aspect of the proposal, of course, but 1t is likely to be 4 
major issue in deciding the ultimate feasibility of cost- 
sharing schemes. The other major consideration is the 
distribution among various income groups of the (tax) burden 
implied by these plans. Here too, the simulation model is 


needed. 
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Appendix A 


THE PATTERN OF SEASONALITY IN THE UTILIZATION OF MEDICAL 
SERVICES IN ONTARIO 


tne pasic pattern of »Geasonality in) the utilization of 
medical services is shown in Figure Al, covering a period from 
April 1972 to August: 1973. A similar figure. can. be drawn for 
each type of physician. The physician types are defined as 
general practitioners, general surgeons, obstetricians and 
Gynecologists, emtnopacdac surgeons, wurologists; wlastiec 
SuLcoeons, neurolooulstsyeaovethalmoloqists, -pod tat ris ts, 
chiropractors, thoracic surgeons, dermatologists, pathologists, 
osteopaths, dental surgeons, oral/swrgeons,. psychiatrists, 
physiatrists, and therapeutic radiologists. The pattern of 
seasonality for these specialties has the following charac- 
teristics: The month of December is invariably a local trough 
Clow). <The other local Jowemonth of utilization.ts either July 
Or August. Depending on specialty, the December figures may be 
lower, higher, or the same as that of July or August figures. 
There are also many Similarities in the pattern of local peaks 
of utilization by specialty. The local peaks of service are 
in January or February, in October or November, and in May or 
June, depending on specialty. The amplitude or the fluctua- 
tions about the mean figures appear to vary by specialty; no 


study of this aspect has yet been attempted. 
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Appendix C 


THE SURVEY QUESTIONNAIRE 


EXPLANATORY NOTES ON SELECTED ASPECTS OF THE QUESTIONNAIRE 


The screening questions on the facesheet page of the 
questionnaire are to establish the number of eligible respon- 
dents in a household and to enumerate the 'OHIP family' members 
Of, Che selected respondent, 77An OHIP family may (consist cot 
Married persons, Single or married persons with unmarried 
chuidren under 21.who) are. not working aull-time, a. single 
Pee sone over, 21, .0r,-a Single person under 21 who is working 
full-time. Thus persons who answered that they were 22 years 
CGraaje.or more to question Al, of “yes “sto question 8, or 
"married' to question C were either the registrant of the OHIP 
family or the spouse of registrant, and hence eligible to be a 
respondent for the interview. Since a household iS likely to 
contain a number of OHIP families and have a number of eligible 
respondents, a random selection is made of these eligible res- 
pondents. Only one OHIP family per household is surveyed. 

The screening questions numbered la, lb, lc, and ld are to 
determine the 'validity' of the OHIP number. TE wthne) Tespon= 
dent's effective date of insurance coverage stated on the OHIP 
insurance card is before May 1974 one can, be sure that the OHIP 
number is valid (i.e. continuous coverage by the same OHIP 
number) over the study period. However, it is possible for 
persons with a valid insurance number to have their effective 
date altered upon a change of 7065, marriage, diverce, separ— 
ation, becoming twenty-one years of age, Or going on or off 
werfare Jassistance. The» purpose.of iquestions, 1b, Lc, and Jd is 
teouscreen. out as efficiently as possible with an OHITP number 
not likely to be effective from May 1974 to March 1975. 

The health-related questions of the survey are not all 
designed to serve the interests of the present study. Many of 


the questions serve other research efforts of the Ontario 
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Economic Council and are only indirectly or tangentially re- 
lated to the main concerns of the present study. 

Part II of the questionnaire is largely focused on the 
attitude and knowledge of the respondents to provincial and 
municipal government taxation and expenditure programs; these 
questions are not included in this appendix. 

Besides the responses to the questionnaire, the completed 
survey results also include the Blishen score (Blishen, 1958) 
of the registrant and, wherever applicable, of the spouse. The 
score is a measure of a person's socioeconomic class con- 
structed on the basis of the individual's stated occupation and 
a variety of personal characteristics including income and 
years of schooling. The calculations were made by the Survey 
Research Centre of the Institute of Behavioural Research, York 


University. 
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PROJECT #166 Selection Table # 


SCREENING 


The Survey Research Centre at York University is conducting a study about health services 
and government spending in Ontario. We are interested in your opinions and you may be 
assured that all information will be kept strictly confidential. 


A B 
AGE OF UNDER 22 ELIGIBLE? 
RELATION TO PERSON AT (YES or NO) 


HEAD OF HOUSEHOLD 


CHECK 


SEX | JAN. 1975 PERSON) ceLECTED 
FULL TIME PERSON 
(YES OR NO) 


(Head) 


RECORD OF CALLS HOUSEHOLD INFORMATION 


COMMENTS Is selected address 


LIVE? [_] DEAD? |~_] 


No. of households at this 
selected address? 


Language of Interview 


Length of Interview 


Interviewer: 


10 20 
50 


30 40 


1. a) Before we begin, could you please give me your OHIP number? 


FROM OHIP CARD) 


(INTERVIEWER: RECORD 


So ee 
EFFECTIVE DATE: |. | | | | 


TPLAPRIG' 1I/d4 tes 04/74) OR BEFORE APRIL 1974 GO TO eas 
IF AFTER APRIL 1974, ASK: 


b) Who is the registrant of this number? 


Head +ot household? 2 o, s05) Fert aa ee ee 
SPOUSES) “eres Bee eh Feel edo) hee ape a>, ie fur eee 
Other! 0° 2 eee Ae te es 0 a ee ee 


c) Has the registrant of this OHIP number been a resident of Ontario 
since January 1974? 


Vest §. Mies Ss. at ieee | ee Se eo 
No (SHE INSTRUCTION AT BOTTOM OF PAGE). . 2. - ee 


d) Did the registrant have the same OHIP number for the period 
April 1974 to Marely 19757 


Yes . 

DKS R si: Sco le Ee aed wc ems ee 

——— > FO C2 

Noi ...'. 4 « (SEF ZNSTRUCTION BELOW) «=~ ~ fee 


(INTERVIEWER: 1) IF THIS IS A ONE-OHIP FAMILY HOUSEHOLD TERMINATE 
INTERVIEW. 


2) IF THERE ARE 2 OR MORE OHIP FAMILIES AT THIS 
ADDRESS RETURN TO THE HOUSEHOLD LIST AND RENUMBER THE ELIGIBLE 
RESPONDENTS IN THE REMAINING OHIP FAMILY (OR FAMILIES). 


3) RANDOMLY SELECT ANOTHER POSSIBLE RESPONDENT 
AND REPEAT QUESTIONS STARTING AT Q.ia. 


2. a) Did anyone who was covered by this number in April 1974 lose 
coverage under it by March 1975? 


NC SUP arch adm, OS ve A pete Ue AL ok Belo REL) we Ee ee ae eh 


DR erhtes ety spate: Ste St bre oie tne mae eee ed re ae 
——————— 60 70 2.38 


Vv 


b) Who lost coverage? c) When? d) Why? 
Sex Age (RECORD MONTH) (RECORD REASON CODE 
SEE BELOW) 


MWHY? "CODES POR Qe2d.- 
Child turned 21 years 


Child is working. 
Chaclidietsmmarirm_ eds 
Other reason. 


3. a) Was there anyone covered by this number in March 1975 who was not 


covered by the number in April 1974? 


Vests es, Be eee, ee a ee RAL ME eee. ree ee: 
Nor (Goro Oo pee Pe ae teamed Se ae ae ori 
b) Who was not covered? c) When did person become covered? 
Sex Age (RECORD MONTH) 


4. INTERVIEWER: RETURN TO COVER PAGE. PLACE ASTERISK NEXT TO REGISTRANT 
AND MEMBERS OF HIS (HER) "OHIP FAMILY" IN THE LEFT HAND COLUMN OF 


THE HOUSEHOLD LIST. 


THEN ASK: 


Are there any other persons covered by this OHIP number who do not 


reside here? 
(RECORD SEX AND AGE) 


Sex Age 


De Almost everybody has basic medical and hospital insurance through 
OHIP. Do you have extra or other health insurance such as that 


ROT asts 
No Yes(ASK:) ——4 Monthly 
Premium? 
“dental care Le Se ee 
..semi-private hospital . 1 je ncitaee, 2E) 
seDrivace hespltale is) vee fees DSO A AZT 
.-prescription drugs. i fp er a Te 
..other (specify) i ee 


Sq 4) 


ASK FEMALE RESPONDENT WITH CHILD (CHILDREN) UNDER 5 YEARS - 
OLBERS “GO TO0O. £ 


For your (last) child, can you tell me the month (1 - 9) that you 
first contacted a doctor after becoming pregnant? 


month # 
DK us. © ee 


bb). ‘Did ‘you consult "ai... 


-generai practioner ui 
..obstetrician, gynecologist 2 
..other (specify) 3 
sol © 8 

7. a) Do you have a personal physician you could go to for medical 

care when needed? 
Yes, a general practitioner (G.P.). ae 
Yes, a specialist eZ 
Yes, both G.P. and specialist re 
No. - 4 
DK. rae) 

IF UYES" FOR SINGEE F., GOTO 

iF "NO" FOR SINGLE R., GO TO 

IF MARRIED ASK: 

b) What about your spouse? 

Yes, a general practitioner (G.P.). sok 
Yes, a specialist 1” 
Yes, both . Bae Bo 
No. ee 
DK. ae 


tp 


8. 


LO: 


c) What about your children? 


Ves sear GPs. eae 
Yes, a specialist. rie 
Yes, both. ie! 
No nae 
DK +o 
INAP (No children). . 9 
te he 70 ALL OF Ja, band c, go to @.9 
ee WO! TO ANY OF Ja, bor c, ASK: 
When you (spouse/children) need to see a doctor, do you (they) 
usualy’ #.). (CODE R., SPOUSE AND CHILDREN SEPARATELY) 
*20° tosayhosptitaluclinic, hey EAVES Se 
outpatient or emergency 
department. 4 1 1 
-try to find a doctor somewhere. 2 i, Z 
DK. 8 8 8 
INAP. 9 9 S) 
In recalling the last visit to a doctor by any member of your OHIP 
family, where an appointment was necessary, could you please 
Pell me: .'. 
a) ...how long did you have to wait to get an appointment 
with the doctor? #days 
DR: 98 
b) ...-how long did it take you to get to the doctor? 
#minutes 
DK. « -98 
c) ...how long did you have to wait to see the doctor 
once you got there? #minutes 
Dare . 93 
How far do you live from... 
ay ...your doctor's office #miles _ 
INAP . 999 
b) ...your nearest general hospital #miles _ 


Dake In recalling the last visit to a doctor, clinic or outpatient 
department (by any member of your OHIP family). 


a)..<did the doctor bill you directly for the visit? 


Yes. 
NOs Se a we lak ei ore” te 
[D) Ge een emer eee i Un bere ae dy Me Rimes ep. EMSS 


b)...was it difficult to take time off work? 
MES 
No 
Not working (GO TO Q.11d). 
DK. 


c)...did you lose any earnings from work because of the visit? 


f Yesewiis bes Gee << 
No 
DORs Sh ieel vite oe eee CAN oe eu eae 
INAP 

How much? S 


d)...were there baby-sitting costs? 


pS ESS kG oe 
No 
IDS in 
INAP 


How much? S tien ee 


e)...what did it cost for transportation to and from the doctor? 


$ 


(include costs of using personal car, eg. gas, parking) 


f)...was a prescription made for drugs or items such as glasses, 
hearing aid etc.? 


po VOSS Co a 6s ee to ee, a be ey “oe Wen A 
| INO MRS Eas seo ortice Som al gate eae teh cae std volte. Lic at Ont CeO 


How much did it cost? $ 


Oo WwW NY Ff 


Noe Roop aor 9! 


Wop och ok We 


jase ABOUT ANY MEMBER OF THE OHIP FAMILY: 


12.a) Have there been "special" occasions in the last 12 months when it 
was necessary to make long trips to see a doctor? (that is, out 
Ot town lor «city ) < 


Yes 


1 
2 
8 


> (GO TOG oa) = 


b) How many times? 


if 


| RECORD INFORMATION BELOW FOR 3 LONGEST TRIPS ONLY | 


Go) f0,wiat city) did d) #miles? (return) e) Goede doctor as: 
person travel? Gui. 2 
or 
Specialist 2 
or 
Other 3 
1) 
2) bes 
3) 


13. a) Have there been "special'' occasions in the last 12 months when it 
was necessary to make long trips to enter a hospital? 


NeShis \Gye-2e ah.cekpe ee CO en ee ee” 


/ COO a aa 


b) How many times? 


RECORD INFORMATION BELOW FOR 8 LONGEST TRIPS | 


c) To what city did person travel? d) How many miles (return) is 
elraite? 

1) 

2) 

3) 


14. 


15. 


| HAND R. CARD B 


I am going to read a number of statements. Please tell me if you 
feel very satisfied, satisfied, unsatisfied or very unsatisfied 
with each one. 


Very Satisfied Neither Unsatis- Very Un- DK/No INAP 


Satisfied fied satisfied Opinion 
1 re 3 4 5 8 9 


a) The number of doctors in your community . 
b) The time it takes to make an appointment with a doctor. 
c) The waiting time in the doctor's office or clinic 


d) The costs you have to pay yourself to get medical care 
(excluding premiums). 


e) The ease and convenience of getting to a doctor from 
where you love.or? WORKIN Ed -  -kee 8) 4 ie! Geen pees 


f) The amount of time the doctor has with you in the office 
g) The overall quality of the medical care received. 


h) The information on medication and the amount of medi- 
cation.the doctor prescribes. 


i) The overall quality of hospital care received 


When a doctor prescribes medication for the treatment of illness, 
how often do you buy it... 


a)... for adults in your family?(CODE MALE, FEMALE SEPARATELY) 
b)... what about for children in your family? 
a) ADULTS b) CHILDREN 


M 
Would you say... ale Female 


. a 1 i 

. 2 2 z 

.sometimes. 3 3 3 

CLOVCIAN: Sees ick sees ee 4 4 4 

pK (GO TO Q.16) 8 8 8 

TNAP™ 6 0 forrest er etek, 9 9 9 

ec) (What isvtihe weason?. is it... 

sEOO. "EXPENSIVE. 5 2 3 6 eh ed we res) le) pafmeeen oun aay am 

-did not believe drugs would do much good «2 5 2 2 sous 


..-did not understand why drugs were prescribed. . 
some other reason? . 2 : « «6s 6. sue 
DK/No veasOn-.% . . « <6 « 6 e « «cae en 


TNAP so ok ee wd me eve | witiso ae, Od 


Oo OO fF WH NH 


16. When you do buy the prescribed medication... 


a)...do adults in your family usually take the medication as 
recommended by your doctor? (CODE MALE & FEMALE SEPARATELY) 


b)...do the children in your family take the medication as recommended? 


a) ADULTS b) CHILDREN 
Male Female 


Would you say... 


|-always (G0 70 Q.17). 1 1 1 
. often I i OS Z 2 2 
...sometimes itp’ a 3 3 
ia ae 4 4 4 
DK (GO TO Q.17). 8 8 8 
INAP . 9 g 9 
c) What is the reason? Do you.. 
...believe that medication will not be helpful anyway .....41 


..-not really understand how to take the medication, how 
often or for how long . 


..feel you cannot afford to refill prescription. 


"OEner reason, . 


oOo FF WwW NY 


DK/No reason . 


17. Do you think that the present OHIP premiums should be... 
..-raised. 
..-reduced 
..shouldn't have premiums at all. 


...kept the same 


aes SNe a 


DK/No opinion . 


18. What is your best guess... 


a)...on how many doctor visits your "OHIP family" made in the 
last 12 months? 
# visits 


DK ae 
b)...on the number of days your "OHIP family" members spent 


in hospital in the last 12 months? 
# days 


DK . lenge 
c)...on the total cost paid by OHIP for medical and 


hospital care on behalf of your "OHIP family" in the 
last 12 months? 


$ 

DK. « « 999s 

19. Would you like to know the cost of medical or hospital care 

each time you receive services? 

Ce Soe ea ke eh a ee ee ae ORME I 
NG 0, eipesti da sip a nc O 55 weal Gee. Bee oe ee re 
DE/NOCOPTINION 3.5: 2 0. Sa SS ee 

20; Dr. Bette Stephenson, the President of the Canadian Medical 


Association has suggested that government should introduce 

a flat fee (of say S$2.'or $3.) to be paid by a patient forreach 
visit to the doctor or each day in hospital over and above the 
costs paid for by the health insurance plans. Would you like to 
see such fees introduced in Ontario.? 


VOS° s,m) es es Sa eee es cee ce Se et ey oe 


IMPORTANT! IF R. IS REGISTRANT, CHECK HERE ie AND CODE @.10 - 12 
UNDER REGISTRANT. REPEAT Q@. 10 - 12 FOR SPOUSE. 


IF R. IS NOT REGISTRANT, CHECK HERE [ ] AND CODE 


@. 70-12 UNDER SPOUSE. REPEAT @. 10 - 12 FOR REGIST- 
RANT. 
REMEMBER REGISTRANT = HEAD OF "OHIP FAMILY" 


10.a) Is the registrant working at the present time? Is he(she) in his 
own business, unemployed or something else? (CODE UNDER 'a' BELOW) 


b) What about spouse of registrant? Is he (she) working? (CODE UNDER 
'b' BELOW) 


(a) Registrant (b) Spouse 


Self employed. 

Employed full-time . 

Employed part-time . 

Laid-off temporarily . 

Out (of va" job. 

Retired or permanently disabled 


Full-time student. 


CoO SI) ON On 3 
CO ES Oy OS Coy NO 


Housewife. 


| ASK OF REGISTRANT | 


c) What kind of work does (did) the registrant do in Canada? 
(PROBE FOR EXACT DESCRIPTION OF OCCUPATION). 


d) What kind of organization, business or industry (is, was) it? 


| ASK ABOUT SPOUSE OF REGISTRANT | 


e) What kind of work does (did) the spouse of registrant normally 
do (in Canada)? 


ene 
Se 


f) What kind of organization, business or industry (is, was) it? 


De ee ee ee ee ee 
pet DS ee ee 8 ee 


(EI a1) 


b) 


5) 


(HAND R. CARD C) 


Would you please look at this card and tell me which figure comes 
closest to the registrant's total income, that is, income for the 


past year - before taxes and deductions. 
Next Co ‘they figures, that fit. 1t “best. 


Which figure comes closest to spouse's total income? 


Code total "OHIP family" income under 'c'. 


$ 2000 
$ 3000 
4000 
5000 
6000 
7000 
8000 
9000 
$10000 
$14000 
$20000 


ra es Meelis AS Sl ee esl, oles! fee! epi eelh™ joes 
wYyarnen in Dn Wn 


2, 2999). 
7 39995. 
$ 4999. 
$ 5999. 
$ 6999. 
o.08 999. 
$ 8999. 
5a 9999% 


$19999., 
$25000. 
Over $25,000 . 


NO INCOME AT ALL . 
Less than § 1999, 


a. 
- OL 
« UZ 
ails: 
. 04 
+, OS 
26 
5 OY 
. 08 
~< 09 
“h0 
real) 
oe kZ 

£3 
14 


ASK Q.12a ABOUT REGISTRANT 


(a) What is the highest level of education that registrant has com- 
pleted? (CODE UNDER-'a' BELOW) 


oe 


b. 


Spouse 
Ol 
02 
03 
04 
05 
06 
07 
08 
09 
10 
14 
12 
L3 
14 


Just tell me the letter 
(CODE UNDER 'a' BELOW) 


(CODE UNDER 
'b' BELOW) 


Cc. 


OHIP "Family" 


Ol 
02 
03 
04 
05 
06 
07 
08 
09 
10 
Um 
i2Z 
3 
14 


(b) What is the highest level of education that the spouse 


has completed? (CODE UNDER 'b' BELOW) 
a 
Registrant 
Primary School (no Graduation/Certificate . .1 


Primary School (with Graduation/Certificate . 


High School (no Graduation/Certificate) 


High School (with Graduation/Certificate) 


Some college or university. 


University degree or beyond . 


DK. 


2 
3 
4 
Technical training beyond secondary school. .5 
6 
7 
8 


b 
Spouse 
ik 


on DN NM F&F W LN 


(IF RESP. HAD NO INCOME IN 1974, GO TO Q.17. 
OTHERS ASK: ) 


13.a) Did you yourself pay any income tax in 1974? 
REIS eo Ne Ee 8 way cela POY Moar a UA de tte enh 
No (GOS POMO Goes eam yt et ne Eh a Oe ee 


b) How much income tax? § 


14. How much of your total personal income tax goes to the Ontario 


Government? 


Die pc iets eee eM rae, OIG 


oly How much do you think you personally paid in Ontario sales tax 
last year? 


under ASL OOE Wate. 1 eh, Vee cms Greene teem ue y 
S201s = Sa00. Gk ae. SR egw ered at ae, BOS 
SUO Lae So OU0U Ms ca is (Wilh eee Reon, Wen i to, eS 
S601. = “SRO AL 5. ko) sues, See oot ane tan ee 4 
SSOLLTSEES1000n es Se aaa oe eee lem 05 
S100 Tne ele 00 ss oli scents erica cots bee Guereen =O 
Si20 Lotsa S 15004 4 ee ee eis ore «beaks cose POF 
overs sA500 ew A. Re, ee ee ee ee eS 
DK as. 286 eet SSS ee eee eee Cet 
Le. Do you feel that you are "getting your money's worth" for the 


provincial taxes you pay? 


Vis s yee S| BUA Bee ee eee Oh A Penryn): 
Nou Sori DE cae OR rer oe ee ae 
DK eee tee hh QR RE ae eee Ce 


(HAND R. CARD D ) 


17. The recent provincial budget shows the following breakdown of how 
each tax dollar was spent. 


Healths 28¢ 
Education: (to school boards for primary and secondary) 17¢ 
Colleges & Universities: 10¢ 
Social and Community Services 8.5¢ 
Transportation and Communication 9.5¢ 
Transfers to local government: 13¢ 
Other: General administration, interest 
on government debt etc.) 14¢ 


What is your feeling about how each tax dollar is spent as far 
asain 


Too Little Too Much Just Right DK 


STAILOANIE li, Shere ay Uc eter eye wees ere we. 2 8 8 
ieltvechantory au & ep ee Ge. eal 2 3 8 
..colleges & universities . l 2 3 8 


-social & community serv- 


ices. 1 Zz 3 8 

<ERansportabton. ut). der «ue ob v2 3 8 
-transfers to local gov- 

ernment. «1 Z 3 8 

Pye ONG Ces pie or at ae Se ee 2 3 8 


18. To what ethnic or cultural group do you or your ancestors on the 
male side belong? (DO NOT ACCEPT CANADIAN) 


Pielishive k. << soe « «hea 
Prenchrtvwes Ss o* Ca eee 
German? 160%... <1 | va ene 
PLUSH Scene 
Tralian. 22%. Solsitce, 4 see 
Native Indian-Band .... . 06 

Non=Band". ©.) (pa? 
Dutch (Netherlands). . . © wee 
Norwegians »4) .02..( 208. Ge eee 
Poli shi 4. wat... s+ Gf 
Seottish). eh Seca en 
Ukrainian |... osc) Aue ee 


Other (specify) 
s )) Qe eae ee 
THANK YOU VERY MUCH FOR YOUR CO-OPERATION 


It is possible that the Survey Research Centre may wish to call and 


verify that I have completed the interview. May we please have your 
phone number: 


Thank you. 


Appendix D 


SAMPLE DESIGN AND RELATED ASPECTS OF THE HOUSEHOLD SURVEY 


THE COVERAGE OF THE SURVEY 


The data were collected from a probability sample of the 
population of all "OHIP families’ in Ontario, » For this’ survey 
an OHIP family was defined to be a person or persons whose 
medical bills were collected under one OHIP insurance number 
auring the I2=mnonth period from Apriy 1 ls7e te iMarch. 31 81975. 

The four basic types of OHIP families are described in 
appendix C. Each OHIP family consisted of the registrant, the 
person whose name appeared on the OHIP card and who directly or 
indirectly paid the premiums for the OHIP coverage, and the 
immediate members of the registrant's family - spouse, sons, 
daughters. The registrant was called the head of the OHIP fam- 
ily. It is to be noted that divorced families can be covered 
under the same OHIP number, but this is not usually the case 


for common-law marriages. 
Sample frame 


The probability sample of OHIP families obtained in this 
Survey was based on a stratified multistage cluster sample 
désign. The population of OHIP families was stratified or sub- 
Givided into a number of strata or subpopulations in each of 
which probability subsamples of OHIP families were indepen- 
dencely taken. “The stratification actually employed will be 
described in more detail in the next section. 

For purposes of economy, the sample design employed clus- 
tering of the OHIP families, that is, each OHIP family uniquely 
belongs to a household, which in turn uniquely belongs to an 
address, which in turn uniquely belongs to a census Enumeration 


Area (EA). 


E79 


In general, the economy of clustering is attributable 
to the savings in the interviewers' travel costs and 
in related expenses due to the geographic proximity of 
the sampled elements (OHIP families). However, this 
saving is usually counterbalanced by a decrease in the 
precision of statistical estimates associated with the 
items of interest in a survey. The loss in precision 
is due to the fact that the sampling units within a 
cluster usually tend to be more alike in the items of ~ 
interest than the sampling units within the popul- 
ation. As a compromise between survey costs and 
statistical precision, multistage cluster sampling is 
an effective design for obtaining a specified amount 
of information at minimum cost (Lansing and Morgan, 
OTL. 


A multistage sample design was necessary because there is 
no frame listing the OHIP families comprising the population. 
A frame listing the EA's in the province was available 
('Enumeration Area User Summary', provided by Statistics Canada 
and contained in the 'Canadian Census Data Management System' 
developed by the Institute for Behavioural Research, York 
University). + Thus it was possible) to obtain, a probaba taney 
sample of EA's. In this survey, the EA's were the first-stage 
Or primary sampling units (PSU). The addresses of dwellings 
within each sampled EA were then enumerated. These addresses, 
comprising the second-stage sampling units, were sampled at 
specified rates. The households within each sampled address 
were then enumerated. These households, comprising the third- 
stage sampling units, were sampled at specified rates. The 
OHIP families within the sampled households constituted the 
fourth-stage sampling units. These were sampled in a manner 
described in the section on sample selection. The last-stage 
sampling is necessary because the basic unit of analysis for 
the study is not the household but an OHIP family as defined 


rather narrowly in appendix C. 
Stratification by family income 
It was, intended that health utilizatton patterncene 


investigated in relation to family income and to physician and 


hospital availability conditions facing different population 
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groups. In order to achieve a sample of OHIP families whose 
composition with respect to the two factors levels of income 
and physician and hospital availability conditions satisfied 
the requirements of the study, these two factors were used 
Hpeeadtl yatosstratitiy athe spopulation? o£, 0H LP famid ies. inito 
subpopulations of interest. 

Of. thes two-ifactors ,»thexstratification-bywlevel .ofafamily 
income was of greater interest. In total, there were five 
income superstrata: $0-4,999, $5,000-9,999, $10,000-14,999, 
> 5 7000-19,999, and. over $20 000; The data on family income 
came from IBR's 1971 Census Data Bank holdings (Canadian Census 
Data Management System). In fact a 'household income' was used 
asa proxy for), famaly, income, with twhich.dteishhighlyicor: 
related. The income stratification of OHIP families was not 
pure (i.e. some OHIP families were not placea impthe correct 
income superstratum), because no frame listing all the OHIP 
families and their family income was available, while, at best, 
the average 1971 household incomes for each EA in the province 
were available. This information was used to allocate each EA, 
and thus all the OHIP families located within the EA, to one of 


the five income superstrata. 


Stratification by the availability of physician and hospital 


EBeCSOURC eS 


It has been argued that an abundance of physicians can 
apeeceteutilization of umediucal services through physician= 
induced demand for services. Tha Sipdhsipos seb les ..oneetahe 
assumptions of consumer ignorance regarding the appropriate 
anounts, ors types ‘of «medical seryicesyneeded andsancome= 
Maximizing or incoOme-satisficing behaviouryon the part of 
physteians.. -In,Ontario there are practically no direct charges 
for medical services to the patient, and where physicians are 
imakcess, supp hy manyuof she «indirect. costs sof wmedical sen= 
vices, such as waiting time, travel time, and transportation 
Costs. -can, ber minimized.. Thus)one can, reasonably expect) the 


utilization rates of medical services to be responsive to the 


Lesa 


availability of physicians. It is also widely believed that 
the supply of hospital beds determines hospital utilization 
rates through the admission rate and the average length of stay 
(Roemer, 1961). 

One way to control for and examine the possible variation 
in the utilization of health care services due to these factors 
is to stratify the sample according to some criteria of phy- 
sician and hospital bed availability. Because the sample was 
small and had already been stratified into five income classes, 
it could not be subjected to two further stratifications i.e. 
one for physician’ ‘supply and. one for hospital bed "suppay. 
Stratification on the basis of a combination of medical and 
hospital resource availability was thus attempted. 

Adequate quantification of the availability of medical and 
hospital resources by location was hampered by data diffi- 
culties. In the case of medical manpower, consideration was 
restricted to doctors who practise on a fee-for-service basis 
and are 'active' in OHIP terms. Not having adequate data on 
the availability of alternative medical manpower is unfor- 
tunate. There may well be, particularly in those areas that 
are presumed to be underdoctored (as measured by some standard 
doctor-population ratio), nurse practitioners or paramedical 
personnel who assist and greatly augment a physician's produc- 
tivity, so that the effective physician supply will be higher 
than is implied by physician data alone. 

OHIP considers a physician to be active in a particular 
time segment (usually a month) if he makes a claim to GHIP for 
services rendered within that period. The OHIP physician data 
are as follows: for a given month the data on all physicians, 
broken down into general practitioners and specialists, are 
given for each location (town, city,’ township) withinweaer 
county. A population estimate for each location is given, 
together with the number of registered and active physicians. 
Because of the problem of seasonality, May 1974 was chosen as 
an average month. If OHIP data for each month were used, a 
much more accurate estimate of physician availability could be 


made, but that was not feasible for reasons of money and time. 
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Deatavyon the savailabilaty cof hospital «bed, supply iwere 
avaitable for almost all! public hospitals, private and federal 
hospitals, licensed nursing homes, and Ontario psychiatric 
hospitals. The key locations, of course, were general hos- 
pitals, whose operation the Hospital Insurance Plan essentially 
covers. The present study is primarily concerned with the use 
of these hospitals by the sample families, but the availability 
Of related facilities, which could iaffiect thelutrlaization of a 
given supply of general hospital beds, had to be taken into 
account as well. Adequate data on extended care institutions 
such as chronic and convalescent hospitals were not available 
at the time the stratification exercise was undertaken. 

Although there is some doubt about using population/ 
doctor ratios as a measure of supply, this seemed the only 
practical approach, and considerable leeway was given when 
applying them. No distinction between part-time or full-time 
active physicians could be made. Also, the locations them- 
selves are the mailing addresses of the listed physicians, and 
some doctors receive their mail at their offices and others at 
their homes. Presumably this explains certain anomalies; for 
mistance, Agincourt has ia ratio of more’ than one: doctor) to 
fifty people, a problem particularly severe in the larger 
centres like Toronto, Hamilton, Ottawa, and London. It was 
hoped that the OHIP data of active physicians would be suffi- 
Crene. co rule) iout. the spur tous ‘or vapparent oversupply of 
doctors near medical schools. These places are adequately 
supplied anyway, and shortages occur chiefly in smaller centres 
of 10,000 people or less which are remote from a large centre. 
Pivetcuans whowireceive: theiry mailing these vocations are 
assumed to work there also. 

The 'total nuitber of beds of all thes hospitals within a 
particular centre is taken to be the measure of availability of 
hospital facilities.) These; of course, shad! toltbesrelated (to 
Phe size: of the community or, ‘more precisely, to the*size of 
the catchment area, a task done entirely in the Ministry of 
Health. The 'desired' beds per thousand population varied from 


one Location to another ‘on the basis of the age and ‘sex 
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distribution of the service population. The Ontario average 
worked out to be approximately five beds per thousand popu- 
lation. Comparing the actual bed availability in each location 
with the desired beds yielded a surplus or deficit. The Min- 
istry views these estimates as strictly confidential, because 
they are rin*part’ ther basis for decisions’ ‘tol ireduce “the overoae 
hospital bed supply in Ontario. 

The provincial population/doctor ratio works out to be 
620: 1.5 Gince there’ is evidences.thats this? 1s) ardesit mara. 
proportion and since it is a province-wide average, it was 
accepted as the adequate level. An area was then classified as 
undersupplied if the ratio was approximately 750:1 or higher 
and if another doctor could be supported. One place might have 
a population of 800 with one doctor but be unable to justify a 
second. Another place without a doctor and having a population 
less than, say, 400 might or might not be included as under- 
serviced. Areas were considered to be oversupplied if the 
ratio was less than 450:1. In some places, predictably, only a 
fraction of the doctors were active in May 1974, so that when- 
ever a shortage appeared the number of registered doctors was 
also considered. 

Any underserviced area less than 25-30 miles away from a 
centre with adequate or more than adequate resources was 
reclassified as adequate. 

Areas were finally classified as underserviced if they had 
inadequate supply, and as overserviced if there was an excess, 
of both doctors and beds; "Locations with a sufficient. 
excess number of doctors but an inadequate bed supply were 
classed as adequate; the opposite situation, adequate beds with 
inadequate physician supply, was very rare. 

As might be expected most of the Ontario population has 
adequate available health care resources. The inadequate loca- 
tions are mainly in northern regions of the province, whereas 
excess supply locations are to be found only in southern 


Ontario. 
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Over-all sample stratification 


anusweach, BA 1p thei prowinee- (and, alld cehesOHLe fami ies 
Vocated within the BA) was classified according, to type of 
physician and hospital supply condition. The income and supply 
Sstratifications of OHIP families resulted in fifteen possible 
hAncomeas, supply .strata, being. constructed. After sg spre lie 
minary investigation of the 1971 Census data, the number of 
possible "income x supply' strata was reduced to twelve, that 
Vw yno fA 's were allocated to three strata: S0Q=4,999 = 
inadequate, $15,000-19,999 x inadequate, and over-$20,000 x 
inadequate. Since the income stratification was not pure, 
there may well be OHIP families classified as inadequate with 
respect pto, physician. and hospital supply conditions. and. with 
incomes in the brackets $0-4,999, S16. 000S8 9.000 and over 
520,000 « 

Within the adequate and excess supply superstrata, a 
tuptner stratification. based, on: urbanization «was introduced to 
allow independent analysis of the data in terms of the degree 
Of urbanization. The EA*s +withine cach of the, five “income. x 
adequate" strata in the adequate supply superstratum were 
stratified according to whether they were located in a Census 
Metropolitan Area (CMA) or otherwise, i.e. a CMA substratum and 
a remainder substratum were constructed in each of the five 
‘income x adequate' strata. The names of the CMA's involved 
are confidential to the Ministry of Health. In add ltton, sthe 
PAte in the. remainder substrata located in the $5,000-9,999- x 
Poecduate <and) $10,000-14,999 x adequate. strata were further 
Spratitcied according. to. whether. they. were: located in .a 
Popmbation.centre of under, or over 10,,000.. The EA *s within 
each of the five 'inecome x. excess" strata in the excess. supply 
Superstratum were stratified according to whether they were 
geographically located in a particular CMA or otherwise, that 
Desa. CMA. substratum and a rmemainder substratum swere.con= 
structed in, each of the five ‘income, x excess" strata... The 
remainder substratum in the $0-4,999 x excess stratum contained 


too few households for any reasonable sampling, so it was 
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amalgamated with the remainder substratum in the $5,000-9,999 x 
excess stratum. For the same reason, the remainder substratum 
in the over $20,000 x excess stratum was amalgamated with the 
remainder substratum in the $15,000-20,000 x excess stratum. 
The final ‘stratification’ with? 197) housenold: coumtemaor 
each Superstratum, stratum, ‘and substratum 1s given ine Table 


Dl. Altogether, there were twenty-two strata and substrata. 
Sample allocation 


The total number of OHIP families sampled was 1200. 
Taking into consideration an expected 65 per cent response 
rate, an initial ‘sample size of 1800 was planned. “Apprex= 
imately equal numbers of OHIP families were to be sampled from 
each of the five income superstrata and a Minto. 
approximately 200 OHIP families from the inadequate supply 
Superstratum. This resulted in a disproportionate allocation 
of a sample of 1806 OHIP families among the superstrata, 
strata, and substrata as given in Table Dl. The selection and 
response rates are given in Table D2. 

Since the sampling frame included the target population 
(eligible OHIP families) as a subpopulation, a nombereor 
selected households and OHIP families were found to be 
ineligible. Considering a ‘dead' address as an ineWiqggp le 
household, it was found, from the unweighted field data, that 
there were 4.6 per cent such households among the 1867 selected 
households (see Table D3). Also, 3.2 per cent of the selected 
OHIP families were ineligible. Hence, although 1867 selected 
households produced a sample of 1294 OHIP families, giving rise 
to a completion rate of 69 per cent, the response rate with 
respect to the selected OHIP families was 75 per cent. 

The general decrease in the planned and actual sample 
allocation among the five income superstrata (by increasing 
income level) was a result of the fact that the data used to 
stratify the population of OHIP families according to income 


was based on the 1971 Census. Tt was fel © "thats cimehnan 
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TABLE D3: Over-all interview completion for the survey 


Selected addresses Pets 

Multiple households 52 

Total selected households 1867 

N 3 

Completed interviews 1294 69.3 
Absent households 126 ees 
Absent respondents 6 O63 
Dead or vacant addresses 86 4.6 
Household refusal 186 LOa0 
Respondent refusal > 0.8 
Refused OHIP numbers 15 0.8 
idl ‘or. aged 49 220 
Language problems Ze sez 
Not eligible 59 Bice 
Others 2 Os: 
POCad 13867 LOO GO 


NOTE: While the number of completed interviews is 1294, the 
number of interviews usable for statistical analysis is 1290. 
Four of the interviews contained errors that made them invalid 


for the study (see addendum to this appendix). 


allocation would better suit the actual changes in income which 
had taken place over the past four years. 

The sample allocation among the strata and substrata 
within an income superstratum, excluding the $5,000-9,000 x 
inadeguate and $10,000-14,999 x inadequate strata making up the 
inadequate supply superstratum, was kept as proportionate as 


possible. 
Sample selection 


For each substratum and for stratum not subdivided into 
substrata the sampling rate of households (the desired number 
of households and OHIP families to be sampled was the same, 
Since one OHIP family per household was to be selected) was 
computed at the ratio of the substratum or stratum number of 
households to be sampled and the substratum or stratum total 
number of households as given by the 1971 Census. 

Within each substratum and each stratum not subdivided, 
the sampling procedure was such that each household had 
approximately the same chance of selection as given by the 
sampling rate of households within the substratum or stratum. 
This was achieved as follows. First, the number of PSU's (i.e. 
EA's) to be sampled was decided upon, as given in Table D2. 
Basically, it was decided that fifteen households per EA were 
to be sampled, increased to twenty for those EA's in the two 
strata making up the inadequate supply superstrata and to forty 
for those EA's in the remainder substratum in the SOQ=49 99053 
adequate stratum. These particular increases were made to 
reduce the total number of EA's selected and concentrate the 
Fieldwork, particularly in the latter case. A decreéaeemma 
twelve was made for those EA's in the three CMA substrata 
located in the $5,000-9,999 x excess, $10,000-14,999 x excess, 
and the $15,000-19,999 x excess strata. These decreases were 
made to reduce the total number of households selected. The 
reason these three particular substrata were selected for dec- 
reases was that the total number of households allocated to the 


five CMA substrata located in the excess supply superstratum 
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was substantial and could better withstand a reduction in 
sample size than any other group’ of substrata. 

rite required number "Of EAs within Sach ‘Ssubstrattim and 
each stratum not subdivided were then selected with replace- 
ment, and with probabilities proportional to the number of 
households that they contained, as given by the 1971 Census 
data. For the selected FA's, their 1971 household counts were 
then used to compute the rate at which households within them 
would have to be sampled in order to obtain the desired twelve, 
Pwreeccen, twenty, or forty households,” depending’ On ue 
substrata or strata to which the selected EA's belonged. Using 
the computed EA household sampling rates, a systematic selec- 
tion of households with independent random starts was made in 
each of the selected EA's. Mm gereral, Such “ax method or 
sampling permits, within moderate limits, a reasonable control 
of the sample size of households within selected EA's, while 
Maintaining an approximately equal chance of selection of 
households within a substratum or stratum. 

nie each selected "household ’an “ONTP family was “samp ved 
using the following screening procedure. First,."a household 
list recording members of the household in relation to the head 
was constructed by the interviewer. In general this involved 
listing the head, spouse, sons and daughters (in descending age 
order), other relatives, and other household members. For each 
household member the following information was recorded: sex, 
ee sasoOr January 19757, under 22 ‘years and” working “full-time 
(yes Or nO), and marital “status”. 

Each household member was then determined to be eligible 
for <etection or not; according ‘to ‘the following eligibility 
criteria: the household member was over 22 years of age as of 
January 1975; the household member was under 22 years but had 
Wwerked fall—-time from April l 2974 to Aprile 1975° Cshort 
periods of unemployment were allowed); the household member was 
married. 

Then the eligible members of the household were numbered 
Been tially O01, 02,703, ’etcs, and an eligibles menber was 


selected by the interviewer using the random selection table 
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that had been provided by the Centre. Such a selection was 
also a chance selection of an OHIP family. By knowing how many 
of the eligible household members numbered sequentially be- 
longed to the OHIP family associated with the selected eligible 
member, the probability: of «selection, of) the .OHIP family "couka 
be,computed as, this-number cover the total numbéersotsebiquike 
household members which were numbered sequentially. 

If the selected OHIP family was ineligible (e.g. effective 
date of OHIP number is after April 1974) then the interview was 
terminated if this was the only OHIP family in the household; 
otherwise the eligible household members in the remaining OHIP 
families were renumbered sequentially and another eligible 
member and his or her associated OHIP family were selected. As 
seen from Table D2 1294 OHIP families were successfully inter- 
viewed, of which 21, or 1.6 per cent, were reselections. 

If a selected OHIP family was eligible and consisted of at 
least a husband and wife the husband was selected for the 
interview. If the husband was not at home the wife was inter- 
viewed. If there was more than one household at an address, an 


interview was conducted at each one (up to 10). 
SLTALRISTICAL ES TRIMATEHS s THE WEIGHTED SAMPLE 


To the extent that the survey data are based on a prob- 
ability sample of the population of OHIP families about which 
conclusions are to be drawn, the procedures of how to make 
statistical estimates from sample to population will now be 
dealt with. 

In 'epsem' sampling (in which every element has the same 
probability of appearing in the sample) the straightforward 
proportions and averages calculated from the sample provide 
estimates of the population values. But when the sample is not 
epsem, the sample values have to be weighted in the analysis to 
correct for the unequal selection probabilities. For example, 
if the sampling rate of households in one particular substratum 
was three times that of the rate of another substratum, the 


sampled households in the latter substratum should be weighted 
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three times those in the former substratum in any tabulations 
based on the total sample data. It is usually necessary to 
assign weights which will either decrease the over-all 
representation of oversampled elements or increase the 
representation of those undersampled. 

The sample of OHIP families selected in this survey was 
Mot epsemnrroOr S& number of reasons. First. "0.f “a li"; -an- sche 
substrata or strata, for those strata not subdivided, sampling 
rates of households were not uniform, because of the dispropor- 
tionate allocation of the sample of 1806 OHIP families. 

Secondly, within each substratum and each undivided 
stratum the sample of households was approximately epsem. The 
beeson LOr this is’ as follows. Suppose that in substratum ‘or 
Seratunen (nh = 1, 2, .ss, 22), an epsem sample of m, households 
is to be selected. Based on 1971 Census data, suppose the 
estimated number of households in substratum or strata h is 
My - Then the household sampling rate for substratum or 
Seooume i isy fy = My/Mp - Suppose "Ny, PSUMSqCi.e. MAS) eeares =O 
be sampled with replacement and with probabilities proportional 
Poecicenumber Of households Myr = Ly" 2," 2.6, Ny) tnau. they 
contained as given by the 1971 Census data, and then to be 
pues ampred at rates [py Cis ty 2, ss ee ny ) to achieve the 
desired epsem sample of mp. households. To those households 
Seleeted at rate £);, in’ the ith” selected” EA” the correct" weight 


EO apoly is 
Whi = Mh/ pp i - i fe Se A ual = bles Dep eoeogs np) - (1) 


To obtain an epsem or self-weighting sample, it would be 


méecessary that Wj (0 ST. ate ey Ny ) be all equal aand_ such 
that 
Whi = Mp /npyMp i - LAr a = a = My/™y + 29) 


(iA Sel, 2 eocegs np) « 


Having selected nj, EA's equation (2) can be used to determine 
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Ehe. iy, household sampiingsvates fp jeGi > ahye2y ow aay Np) within 


the -individual selected EA's: 
fri = MA/NpMpi » a Ge es ees heady ny)» ee 


Since households are to be sampled systematically within the 


hy ‘Selected, BA's, at.would be.,convenient tf the nm, samp iane 


intervals, 1/7 fps a a= lin2y os oe pep) gare antegral . snumbege. Le 
this,is not the case, the fpyi,(1 = Ly 2, een, My) ane sapRropEs 
ately adjusted to new sampling rates: ~fpite (1i.syie sree 


where, 1/fl,jiis.equal to 1/f, 4 when l/f,;, is rounded. sites 
nearest integral number. Because of this adjustment and (2) 


the few adjusted weights, Wig ull Selig 6 255 sje, Dp.) GEV Choy 
Whi’ = Mn/npMy i - L/) Fans Ga = Ls 2 selene Ny ) (a5 


are only approximately equal, so that within the particular 
Substratum the sample of households is only approximately 
epsem. | 

A third reason why the sample OHIP families must not be 
treated as an epsem or self-weighting sample is that an adjust- 
ment an the. weights Wj" has: béenemade-tow account... fOr nom 
hola non-response. In the course of the survey, approximately 
30 per cent of the selected households were not interviewed for 
such reasons as the following: the selected household was not 
at home at the three or four times when the interviewer called; 
the selected household respondent refused to be interviewed; or 
the interview was not conducted because of the selected house- 
hold respondent's illness, age, language, or illiteracy. Such 
households were classified as non-respondent. The remainder of 
the selected households were classified as respondent house- 
holds, including as a special case those selected households 
which did not have an OHIP family. 

The presence of non-respondent households in the sample 
implies that any weighted estimates of items of interest in the 
population based only on the respondent households will be 


biased if the non-respondent households have special 
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eharecterdstics. In the @case’of ‘sample, counts or” totals 7 tire 
Cstumates will vobviously tend to fallishort) of “the corre=- 
sponding population quantities. In the case of sample means or 
proportions, the non-response bias will, as a general rule, be 
greater the greater the proportion of non-respondent house- 
holds, and will also be greater the greater the difference in 
the corresponding population means or proportions between the 
respondent households and non-respondent households. Chis 
difference is, of course, neither known nor easily accessible 
to the investigator. A more intensive effort in fieldwork to 
obtain a random sample of the non-respondent households is the 
only guaranteed remedy for non-respondent biasing effects. This 
procedure, however, usually turns out to be very costly and 
time-consuming. 

A much ‘simpler, but ‘theoretically Wess satisfactory, 
approach to the problem of non-response is to ‘correct the 
Weagnts= Whe “by sunirormiy® qistributing™’ the” “weights Sor =the 
non-respondent households among the respondent households in 
substratum or stratum h. This non-response distribution device 
is based on the assumption that the non-respondent households 
are similar, in relevant characteristics, to the respondent 
households in the same substratum or stratum. 

rhe method used’ to compute” the correectionm facter "for 
household’ non-response in “substratum or stratum’ h (h="1;7" 24 
(eer. ) 22) was: asl tollows.’ “First statistical estimates-of-tie 
total number of households and the total number of potentially 


respondent households were computed using the formulas 


Nh 
z Whi’ Xhis 
i=l 
and 
Nh 
Eee Wai? YHas 
i=l 


respectively, where x;4 and Ypij denote the total number of 
selected and respondent households respectively in the ith 


selected) jBAs (2 sly. Zp lioie ou ONY) is The ratio of these two 
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sample totals was the desired non-response 'correction' factor: 


Using, this, correction, factor new.,.weights Whi sgshaddiusheomm eae 


non-response, can be computed using the formula 
Wid woes 1 eo) oR (6) 


A fourth reason why the sample of OHIP families must not 
be treated as an epsem or self-weighting sample is that the 


weights W,j° are appropriate for making statistical -estimates 
in terms of the third-stage units (i.e. households) but are to 
be further adjusted if statistical estimates in terms of the 
fourth-stage units (i.e. OHIP families) are desired. 

The screening procedure outlined above in the section on 
sample selection makes the following OHIP family adjustment to 
the -household. weight Wy4" appropriate, for) the jth, Ssetecie. 
household (which contained at least one OHIP family) in the ith 
selected EA (whose households were .sampled,.at. rate. tf, 
stratum h. Suppose there were, in total, bs eligible members 
of the household listed by the interviewer for the jth selected 
household and suppose as of these members belonged to the OHIP 
family associated with that eligible household member selected 
at random by the interviewer. To this. selected OHIP family, 


the correct weight to apply is 


Whij = Whi" + b3/ay (7) 


Since, in principle, non-response can occur at one or more 
stages of selection it is usually advisable to conipu@eee. 
non-response correction at each stage. In the present study, 
non-response was encountered at the household selection and the 


OHIP family selection stages. The correction factor at the 
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OHIP family selection stage is identical in form to the house- 
hold non-response correction factor (equation 5), except that 


Xhi 1s replaced by 


B(b3/a; ) 
j 


for the respondent households which contain at least one OHIP 
family and for which the quantities ay and bs are known, and 
Yuu es eplaced iby 


a (b5/a5) 

5 

for the respondent households which contain at least one OHIP 
family and for which there was an OHIP family response. 

The final field report indicates that there were, at most, 
116 non-respondent OHIP families, and most of these occurred at 
households where only one OHIP family was eligible for se- 
ection.) ethe effect, of ithisswas that» the »productofscorrection 
factors at each stage would not differ significantly from the 
corresponding correction factors that combined the non-response 
over the two stages by making no distinction between household 
and OHIP family non-respondents. The relative simplicity of 
the latter and the quantitative similarity of both procedures 
resulted in the computation of a set of combined non-response 
Geerection, factors aggregated at. the stratum or substratum 
level. Hence it was decided to use equation (5) with the 
meatiagation that »x;,; and y,q7 denote the. total mnumbern\of ise= 
lected and respondent OHIP families respectively in the ith 
selected EA in stratum h. 

The method of making statistical estimates from the survey 
data (i.e. weighting the survey data) is straightforward. The 
method (except for the weights) is the same whether households 
or OHIP families are the respondents. In general, the term 
"unit' will be used for either a household or an OHIP famaly. 

Iim-order to estimate the: population count) Pot wunits with 


certain characteristics, the weights for all respondént units 
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with these characteristics are simply added. For example, an 
estimate of the total number of households in Ontario which 


contain at least one OHIP family is given by 


where the index j refers to the jth selected household in the 
ith selected FA in stratum h. Also, an estimate of the total 


number of OHIP families in Ontario is given by 


» » Whiji: 


In order to estimate the population total of a variable for all 
units with cértain characteristics, the pproducts) of thea 
lable times the weight for all units with these characteristics 
are summed. In general, the population count, C, and: thempepe 


ulation total ort variable x, T,ayvare given by 


DBP Nh 

Ch = x y Ds W*hige 
AS it)» A piesa py (8) 
DD Nh 

TA eo 2 y Xhij W*ni3 


h=l i=l 467 A 


where Whigs the adjusted weight of respondent unit j in EA i 
inest rattan hy? 267 -9n ven by 
1 


Whit (for respondent households) 


W*hij 
Whi (for respondent OHIP families). (9) 
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A is the set of respondent units with the specified character- 
st ics; and ex, })7 isthe) values ‘of variable x) for respondent 
UntCy, -n A 1 Vin), stratum bhswalt. as Combe ineted “that aipopua= 
Pacuonecountic, Nils ta special) case) Ofy ae population» total Py x, 


where the variable x is defined by 


sa oy ig 
0, ca) geek. (10) 


Ratios of the following form may be computed: 


Ree r=)" Cn7/ Sp 
Ryn ee Ty A/S Ons 
RyyA = Txa/Tya: (22) 


For example, suppose A refers to the set of OHIP families with 
family incomes in the range $0-4,999, and B refers to the set 
Sf siiVOnIPatamidies, ~Then Rap 1S an estimate.of the ‘propor— 
tion of all OHIP families with family incomes in the range of 
S0-4,999. If the variable. x. refers to annual cOSts Of pre=- 
BCrrorion drugs, then Ry,» 1S an estimate Of ithe average cost of 
pPuSscoilption- drugs among, those OHIP families with family 
incomes in the range of $0-4,999. If the variable y refers to 
OHIP family annual income, then RyyA is an estimate of the pro- 
portion of OHIP family annual income spent for prescription 
drugs among those OHIP families with family incomes in the 
range of $0-4,999; 


ADDENDUM 
Two minor changes should be made to the final sample of 


1294 OHIP family interviews for reasons which came to light 


only after weighting tabulations were completed. It has been 
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discovered that two of the 1294 OHIP numbers associated with 
the 1294 completed OHIP family interviews are erroneous. With 
respect to Tables Dl and D2, one of these two OHIP family 
interviews was among the twenty-nine completed interviews in 
substratum 15 and the other was among the forty-one completed 
interviews in substratum 20. These two OHIP families have 
subsequently refused to give their correct OHIP numbers. Also, 
an additional two OHIP numbers were found not to be valid over 
the whole twelve-month study period. One number was among the 
sixty-five interviews of substratum 10, the other among the 
ninety-three interviews of substratum 22. 

With respect to any analysis of the survey data involving 
the use of OHIP numbers, these four OHIP family interviews 
should not be included and should be considereds non] 
respondents. Since the resulting increases in the non-response 
correction factors Rigor Ris5r Roor, Ro2 are insigniticane, sce 
changes in the ‘statistical weights W".; and Wh ij (h = 107 Bs 


are required. 
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Appendix E 


DECISION RULES FOR TRANSFORMING THE PHYSICIAN CLAIMS RECORDS 


INTRODUCTION 


As mentioned in chapter 4, the information in the study 
was in the form of physician claims made to OHIP for services 
given to patients covered under the medical insurance plan in 
Ontario. This raw data was much too detailed for our purposes 
and had to be transformed, i.e. aggregated to yield a more 
Manageable set of information required for the present 
analysis. This appendix describes in detail the many decision 
rules adopted to transform the physician claim data into the 


desired aggregate information. 
TYPE OF SERVICE 


The categories of different services are as follows: 
Minor surgery; major surgery; X-rays, labs, nuclear medicine, 
etc.; diagnostic and therapeutic procedures; obstetrics- 
gynecology and birth services; Vistts: “and practi tloner 


services. Each is now considered in turn. 
Minor and major surgery 


This category pretty well covers 'surgical procedures' as 
defined in the Schedule of Fees. Lty inchudes »reiA xesiD 
(dislocations and manipulations), E (organs of special senses), 
PeCtractures);, M (respiratory), NO¢(nervous system), Rp YS, ‘2 
(varkous and sundry), R (dental). These prefixes cover a 
iicat her COO? much . Thus 2001. teowA091l (nuclear medicine) is 
exluded. In many operations several physicians participate as 
surgeons, assistants, and anaesthetists. The resulting claims 
are considered one service if they are made out for the same 


day. However, the cost components will include the costs for 
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each claim, including time for assistants (M400B) and anaes- 
thetists (E100C). Both M400B and E100C are applicable only to 
claims made prior £o TT May Wo7 47 Minor surgery is any 
Surgical procedure with total cost less than S$ b00s "major 


Surgery is the remainder. 
X-rays, labs, nuclear medicine, etc. 


This category ‘includes "prefixes xX (dvagqnoSsures ame 
therapeutic radiology), L (laboratory tests), 9 “clinvea 
procedures associated with diagnostic radiological examina- 
tions, diagnostic ultrasound, pulmonary function: stud@des jae 
(special radiography) and Z001=Z091 (nucléar medicine)e A 
special case of L700, which is not counted as a service though 


its cost components are included. 
Diagnostic and therapeutic procedures 


This category is comprised of prefix G (diagnosttegene 
therapeutic procedures). Code G700 is not counted as a service 
but is included an .ehe -cost#s:. Code’ G623 (certificattonye se 


excluded from this category. 
Obstetrics-gynecology and birth services 


This category includes prefix P (obstetrics) amas o 
HOO1-HO0O05, H261-H268 (baby care). All claims made on the same 
day are counted together as one service. However, all the 


costs aré included ani the cost’ for that. service. 
Visies 


This category includes prefixes A (office visit), B (home 
Visit), € (hospital visit), K’ (psychiatry and ‘office vier ae 
(emergency department visit, physical medicine and rehabili- 
tation), W (institutional care) and G623 (certitreaeronw 
Excluded from the above are H0O01-H005, H261-H268 (baby care). 


Z02 


Not counted as services but included in cost are K-l (detention 


fees). 


Practitioner services 


This category consists mainly of services given by non- 


physicians which have V prefixes. 


MEDICAL SERVICE PROVIDER 


The provider is classed as general practitioner, primary 
Cate oymecologist—-obstetrician, other specialist, “or 
practitioner. Each can be determined by the specialist code 
from the claims records. The categories do overlap, and the 
processing avoids double counting, since primary care includes 
net only general practitioner, but paediatrician, internist, 


and gynecologist-obstetrician. 
Sith OF SERVICE 

There are seven different locations of interest in the 
study: office, out-patient department, hospital, clinic, home, 
emergency department, and other institutions. These can be 
deteemined indirectly by taking into consideration, the fee code 
prefix, the type of clinic (hospital association, departmental, 
other), and the presence of a hospital number. 


Office 


The service was given in the office if the prefix is not 


Bec, or W and neither clinic nor hospital number is present. 


Out-patient 


Posis. it) tie. Olf—pat vem: NP pretitx.- ws, A,.and Cline, 1s 


hospital-associated. 
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Hospital 


There are several different determinants. If any Of «the 


following are true then the service was given in a hospital: 


prefix is °Acand either clinic’ Ws (depart ieh cate. 
hospital number exists with no clinic number; prefix 
is’ C+ prefix is other than Ay BB, ©, Or W, code, 42 er 
emergency department, hospital number exists, or 
clinic is hospital-associated or departmental. 


Clinic 

location is clinic if prefix is other than A, By soc 
code is non-emergency department, clinic is other and hospital 
number does not appear. It is also clinic if prefix is A and 
clinic is other. 


Home 


Prefix B designates a home or special visit. Codes K0O05 


and K265 are also counted as services. 
Emergency department 

If prefix is H and code is not H312-H319 (pitvege as 
medicine and rehabilitation management), HOO1-H005, H261-H268 
(baby care), H0O09 (convalescent care), then service was given 
in the emergency department. 


Other institutions 


Prefix W designates institutions such as nursing homes, 


chronic hospitals, etc. Also includes HO009. 
COST OF SERVICE 


It was hoped that data on total, public, and private cost 


of the service could be obtained. The public cost of the 


204 


service is readily obtainable: it is 90 per cent of the OMA 
fee listed in the Schedule for each service. If the physician 
involved has opted out of the system, then it could be assumed 
that the amount billed is the amount that the patient has paid; 
and hence the private cost is the difference between the total 
and the public components. However, officials in the Ministry 
of Health warn that opted-out physicians do not have to report 
to OHIP the true amount billed to the patient. Thus the 
reliability of the ‘amount billed' figure on the claim card 
cannot be taken for granted. Nor can it be assumed that the 
patient necessarily pays the difference between total and OMA 
fees. Nevertheless, the data on private cost as defined above 
were collected. Opted-in physicians cannot charge patients for 
services rendered unless they are not covered by the medicare 


program. 


FURTHER COMMENTS ON SITE OF SERVICE AND MEDICAL SERVICE 
PROVIDER 


A problem sometimes arises when several physicians are 
claiming for the same surgery or birth service (e.g. as 
surgeon, assistant, or anaesthetist). It is assumed that it is 
unlikely to have two surgeries or birth services on the same 
day. However this restriction creates a difficulty in deciding 
where the service was given and who gave it. Sometimes the 
location appears differently for different physicians. Also, 
sometimes more than one A suffix occurs. 

The problem of different locations is handled by assuming 
that when two locations turn up the location nearest a hospital 
is the one decided upon. More specifically, the decision goes 
to the location with the greatest weight. Locations and 
weights are as follows: hospital 7, out-patient 6, emergency 
Peo etniC 4. Anstatulion 3,eOCrice 2). nome -l. The ‘multiple 
who" problem is settled by taking the physician with the 
greatest weight, as follows: gynecologist-obstetrician 4, 
other specialist 3, other primary care 2, general practitioner 
z. 
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RECORD FORMAT AND RATIONALE 


Each record in the output file will consist of information 
pertaining to a service as previously defined. In Order” to 
avoid duplication, several services may be described in one 
record where all:the information is common to all of them (e.g. 
lab tests on the same day). Each record will have the 
following form: sequence number, patient, date, who, what, 
where, service, costs. The sequence number is that of the 
contract under consideration; the patient is identified by age 
and sex; the date is that of the service given; ‘who* 9s che 
medical service provider; 'what' is the medical service 
provided; 'where' is the location of the service provided; 
"service' is the number of services in which the former 
information is exactly the same; and costs is a multidimen- 


sional component as discussed above. 
AN ADDENDUM 


Some time after the claims data were extracted and 
organized and the medical utilization file on the sample 
families prepared, in November 1975, it was discovered that 
according to the decision rules adopted for the exercise a 
number of services having both a technical and a professional 
component may be counted as two services rather than one. 
Furthermore the number of encounters could also be affected by 
such services. If one physician performed both components of 
the service it would be registered as one encounter. However, 
if two separate physicians performed the two components of a 
service, two encounters may be registered rather than one. In 
either case, of course, the cost figures are not affected at 
ee 

Since the preparation of the utilization £1162 eer, 
expensive and time-consuming, it was not redone. According to 
the research carried out by the Ministry of Health the problem 
of overestimating encounters is very minor. The research 


concluded as follows: 
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Diagnostic radiology codes X001-X133, X501-xX633, YOOI1- 
Y133, and Y501-Y633: the majority of these services - over 95 
per cent - were claimed under one fee i.e. both technical and 
professional components were done by one physician. 

Laboratory medicine codes LOOILA-L735A, L800A-L825A for 
professionali components only: the volume of services under 
codes L800A to L825A is fairly small when compared to that for 
codes OO 1TA to L/352'. 

Nuclear medicine = in vivo codes 2001-2091: the 
percentage of these procedures being claimed by two physicians 
was less than 10 percent; the total volume of claims under 
nuclear medicine is extremely low compared to other procedure 
groupings i.e. laboratory medicine, diagnostic radiology, and 
electrocardiology. 

ipervapeutre radiology codes K301=%5337 clains “by “two 
physicians seemed to vary between 40 and 60 per cent, but as 
for nuclear medicine the over-all volume of services is 
extremely low compared to other groupings. 

Pulmonary function studies codes J200-J237: the number of 
services claimed by two physicians was 10 to 30 per cent 
between individual procedures; again the over-all volume is 
extremely small. 

Diagnostic ultrasound codes J100-J180: same as for 
nuclear medicine. 

Blectrocardiology codes G310-G321, G334=-G335: these 
services were more difficult to assess: "the over-all volume 
compared to other services under diagnostic and therapeutic 
procedures is significant, and all that can be given here is a 
personal opinion, which is vase the majority of claims are from 


the same physician'.(1) 


fl. Personal Communication from Mrs L. Campbell, adminis-— 
trative assistant, Professional Services Monitoring 
Branch, Ministry of Health; 28. January 1976. 
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